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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



[t 1] POND CULTURE. 4717

‘tlll‘:))l'l(:old, fmd }10t well :151:11)’(0(1 to ﬁ‘S]l-ClI]tl‘ll‘O. I«‘ish f:(' prey, especially
81 ) “’l_ncll live on their fcl]ow-bgmgs, will flourish in such .w;x-tor. ) It
. ;sond fed by spring water exclusively ]‘ms a sandy bot‘ton}, it must }m
erabsled among thc_ so-galled poor 1)911513; 1fs1;|ch water (':ont:nns a consid-
allo ¢ quantity of animal refuse, 1.t s hurtful to the fish and should be
wed to flow oft. A pond containing such water ean only be used for
S}:-gulture if other‘and 11<*alt:llie1" water m i.ntroducc(l.. '
fillg t-h Snow and rein urat(:)"cont;mns .nutntwe maiter in a (hluto‘d form,
e ponds evenly, and is beneficial to the fish during the rainy sea-
?nfi and {hunder-storms which oceur during summer. Rain-water in-
a‘P‘lably contains o good deal of fresh nourishing matter.
fhe :’] fiBMOk (md; river water s more or less soft or hard, nccordn'lg to.
'(’rei: uence w]ncp th'c honli of {he sun_1m§ 111)01)1 it and the quantity of
, ied{’}{ m:lt‘tor whiech 1(-_(::11‘1'10..5‘ along Wlt]l-]t.’ I’onds are ,lg'enerally sap-
. 7y this water which, on the whole, is favorable to fish-culture.

&
d. Leat, marsh, or forest water is usnally pure, of a dark color, and

12:‘;?:13’ ﬂ:L\‘OI‘.. It (:m.ltnins hu_L little ﬁsh-i'ogd, and b(.zcomos suitable
: '8h only after having been in the ponds for some time, exposed to
8 influence of the atmosphdre and mised with snow, rain, and other
Aer, I sueh water flows into the ponds from peat-hogs and marshes,
l:nll’&nds will l)f: poor, a.nd can only be 'impro\'ed by 1)ein.;,r drained fre-

g 1y and by introducing rain-water from the nearest ficlds.
- Pond eater is suitable, as a general rale. It is warmer than river
SPring water, and is specially adapted to the sapply of winter ponds
)erioflil-“ks. The \\izl-r(-r 0[.' good ponds, or of p()nil's \\'hi'(.:h at certain
8 are used for agricultural pyurposes, contains dissolved sub-
.Vﬂtléfle?- and is w‘holesomc for fish. .\'lu(h}): water (:mniu{,tj {rom culti-
¢ D()nd'(‘]ds carries much 1111pms and ‘nuh-mve matter, If the ,\\_'nt‘.er of
- when agitated by wind remains colorless and clear, this is an
lCation that the soil is poor, while a brownish-yellow water indicates
'Ti'fllll_l‘mt-tmn. \Va.t.er from peat-bogs or from‘ imn. mines,‘ or water
L is satarated with manure or particles of lime, is hurtful to the
»and unless a suflicient quantity of pure water is introduced the
\v,i“ grow sick or die out. Reddish water, having an oily surface,
1.1(::::3 too muc]} iron, t:}nnin, 31}1(1 gallic -:wid, and is, there-fore. in-
Dong ft_O ﬁsl.l.‘ Water _w]u(:h, durm‘g the rainy seasons, ilows into the
. rom cities and villages contains much new and rich food-matter,
8 ltisll)l:u,ld’ thercfore, be (.unpk?yed wlienever practica.bl'e, 01 course pre-
at(‘,rbf ‘d.h'y la-rg('*, ('luffm’r.lt.b" oi. manure water f:r0111 mingling with- it.

. ’l‘nl?m chemical factories 18 gell,eml]y hurt(ul‘to fish.”*
taiy, theh ”QUALI'J.‘Y o1 TIL SOIL‘.-—l‘h.c botzton} of th(:,‘])ond s.hould re-
Ofﬁsh-ib:i‘t(}f and be well supplied \vnt_h ﬁsh-foqd.. l'hc' main source
12t th ( \\111.a1\\'.:1_\'s.bc the bottom o.t the p()l.](l, for 1t‘1.‘s not certx?m
of fooy “;ter flowing ml"o the pond will (:onlt:un. a sum(:.lent, quantity
—_— andy loam soil or loamy sand soil will contain most food.

Cont

— et

* oralk, Teichwirthschaft, 1869,

.
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The humus contained in these kinds of soil is dissolved and supplies
food to the fish ; it also favors the production and growth of many kind$
of plants, worms, and insects, all of which are excellent fish-food. The
above-mentioned kinds of soil combine two great advantages, viz., 10
supply 2 sufficient quantity of suitable food, and to retain the water-
Clay soil, when containing sand, is likewise rich in food, and retains the
water, even during long periods of dry summer weather, and is there-
fore the best for ““sky ponds.” If the soil is loose, or even sandy or graV’
elly, the water soon percolates through it, and neither insects nor plants
can thrive, as the productive power of the soil is but small. It there-
fore affords but little food to the fish. TPonds having such bottom can
only be maintained ag fish-ponds by a constant and supern.bund%mt
supply of water from cultivated ground.

But even as regards existing ponds the pond culturist should posses
an accurate knowledge of the quality of the soil of every pondj ho
should therefore examine it carefully, for only thereby will he gain
thorough'knowledge of the exact condition of his ponds, enabling him
Lo make improvements wherever needed. An accurate knowledge ©
the nature of the bottom of the ponds is as essential to the success ¢
the pond culturist as g knowledge of the soil and its different layers 18
to the agriculturist. The examination of the bottom of a pond, as I¢
gards the quantity of food-matter contained in it, will be easiest, 21
lead to the most satisfactory results, just after the pond has been draineds
but not after it has lain entirely dry for some time, for it is of intcl‘e?t
to the pond culturist to know what plants and animals are contained i
the I?ond when it is full of water. If the pond has been dry for any
considerable length of time most of the plants and insects which 0¥°
t}lelr origin and life solely to the water have either disappearcd €%
tirely orhave decayed. After this first examination the soil of the PO2
shpuld again be examined after it has become entirely dry, so as t0 f’b'
tain an exact knowledge of its component parts. Such an e:.n:aaninf’i“f’Il
should, especially in large ponds, be made in a number of places, £
the soil of a large extent of ground will vary considerably.

If, after the pond has been drained, a great deal of mud is foun
the t?OttOm, this is a sure indication of rich soil. In that case the PO
tom is generally composed of clay or loam with a slight admixtar® 9
saud, and the mud produced by the decay of the many produets of tP'°
rich soil, and partly introduced by rain or snow water, will direct
serve as food for fish, and also indirectly answer the same purpose
becoming the abiding-place of many insects and plants which fish 2%
The water of such ponds is generally muddy, and has a brownish-§®
low color.

6. PROTECTION AGAINST INUNDATIONS.—If o nei ghborhood 18 ox:
posed to frequent inundations, special attention should be given t© th]?
matter beforethe pond is laid out; for if it is impossible to secure POl 5
against such calamities, the entire fish harvest will frequently Lo lo8%

d ab



t13] POND CULTURE. 479

If ponds receive their water from springs, brooks, or rivers which rise
considerably at certain seasons of the year, weirs with sluices should
be constructed at the places where the water enters the pond, so that
the supply of water can easily be regulated. If, however, an cutire
_Stream passes through a pond, the weirs must be placed in the stream
l‘zself, and the superfluous water must be allowed to flow out through
8ide ditches. The superfluous water and the water of the strcam may
2gain unite below the pond.

7. LEGAL RIGHT TO USE WATER.—As regards the legal right touse
the water coming from sowe distance, it will be well, before laying out
% pond, to examine whether one is entitled to draw the water from the
brOOks, rivers, and springs which it is intended to use for supplying his
bond, With “sky ponds” this is of course not necessary, but the con-
Sen.t of the neighbors may be required for constructing ditches through

heir property, so as to regulate the supply and outflow of rain and
Snow water. As regards existing ponds all this has probably been sat-
lst:aa‘~‘4t‘,orily arranged long since; but when new ponds are to be laid out

I8 may involve such difficulties and expenses as to prevent the whole
Scheme,

8. TaE cosT.—After all the above conditions for laying out a pond
f:"e been oxamined in the manner described, and have been found
4Vorable, the question of the cost will have to be considered, and care-

-l calenlations should be made for the purpose of ascertaining whether

6 expenses connected with the laying out and the maintenance of the
po’}ds will be so large as to be utterly disproportionate to the profits

Uch may reasonably be expected from pond calture. The decisive
Point will be whether the laying out of a pond will insure the return of

@ capital invested within a rcasonable period.

II.—THE CONSTRUOTION OF PONDS.
INTRODUCTION.

o In the preceding chapter we have shown what conditions should be
in tseI'Ved in the laying out of a pond; and in the present chapter we
ca, end to show the manner in which ponds should be constructed in
8es where all the above conditions are more or less favorable.
alpIn laying out a pond the conditions of the ground should, as we have
in ‘;ady mentioned, be carefully examined and the plan be made accord-
o gly, one of the most important points being to secure 2 suitable depth
maWater. -We have likewise indicated in the preceding chapter in what
Inaﬁfler this should be done. The depth of the water is regulated by
ing the level of the water in the ditch through which it flows into
p N P({Dd higher than the foot of the grate where the water flows out.
@ higher the foot of the grate, so much larger an area can be evenly
M oded, and the lower the foot of the grate, so much smaller an area.
¢ 9rca of the pond should be determined by the quantity of water
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that can be used, and by the manner in which it is supplied, so as to
prevent alack of water in dry summers. No fixed rules can be laid dow?
for this; and it will always be advisable in the beginning to flood only
a comparatively small arca by placing the bottom of the grates as low
as possible, and it will soon appear whether it will be necessary to flood
a larger area in order to obtain a suitable depth of water in the pond.
Tor the better understanding of the foilowing, we will give herc &
ground plan and elevation of a fish-poud, showing its different parts.

AN

g

2

aaaa, tho pond; bbb, decp place whero thoflsh can go when thorest of the pond is drained—the flab-
pit; cece, grates round the tap-house; d, tap-house; ee, main diteh; fff, sido ditches; g, deep plnc:
where those fish aro retained which excapo through outlet pipes—tho outer fish-pit; A outlet; ™
ditch through which the water flows into the pond; kk, ditch for superfluous water; I, grates ™
woir; o, diko; p, outlet pipe passing underncath tho dike.
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. As a general rale small ponds are preferable to large ones, and the
ereased cost, occasioned by a larger number of dikes, will be amply
Tepaid ; for the water in small ponds can be rapidly lieated by the sun,
and in proportion to their size they afford more food for the fish than
arge ponds, and the fishing will be less expensive. This should be
SPecially borne in mind in constructing a large pond, involving the ne-
ces§ity of including within its limits high ground having gravelly soil,
Which is of no value for fish-culture, and which would only produce a
€Pth of water in the lower portions which would prove nunfavorable to
Vegetation. The above, of course, applies only to the construction of
g‘ilw ponds ; while in existing ponds inquiry will have to be made
i ether, and in how far, they answer the above conditions, and what
tinﬁfovemeuts may be introduced either at the present or at some future
B 'J;‘he' work of constructing a pond may be subdivided as follows: (1)
N Uilding the dikes; (2) Construecting the principal ditches; (3) Con-
"'llcting' the side ditches; (4) Preparing the deep place where the fish
63 When the pond is drained—the fish-pit; (5) Preparing the deep place
it ‘.’»he other side of the dike—the outer fish-pit; (6) Constructing the
Or('lhes for the superfluous water; (7) Making the proper arrangcements
etting the water in and out; and (8) Placing the grates in position.

1. THE DIKE.

The building of the dike is the first work which should be done when
Pong jg to be constructed, for it serves to prevent the water in cortain
4 4ces from flowing any farther. It gathers the water, and thus forces
o Spread in both directions above the dike. In large ponds, which
Quently slope also toward the sides, it will sometimes be necessary
t e(izns?m% dikes along the side; but the pressure of t-he.wate against
t’herefwnl not be nearly so strong as against the main dike, and they
~ore need not be built so solidly.
the S a general rule, dikes should be constructed only on that sido of
fol'ept(;nd \Yhel‘e the water is to be stopped in itsflow. They l'mve there-
ai Tesist the pressure of the entire mass of water which rushes
i USt them with full force. 1In order, therefore, for the dike to answer
heplurDOSe, i. ¢., to resist the rushing waters, it wust be built solidly. -
the _2rger the pond, the stronger the fall of the water, and the deeper
o ‘;’t':tter, the more powerful will e the pressure against the dike, and
or I‘engt.h of the dike should be proportionate to the force of the
u Tushing against it.

8hoy gfel‘ to possess the necessary strength a d.iko should Dbe solid,
in suel ave the requisite height and breadth, and its sides should slope
it re XIManner that the water cannot easily break through or overtlow
0 solidity of a dike does not only depend on the manner inwhich
Onstructed, but also on the material employed, Dikes aro con

H. Mis, 68——31 .

it ise
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structed of earth, wood, or stones, but in.all cases the most importaﬂt
point will be the foundation.

The form of dikes differs according to the locality and the configura-
tion of the ground. Dikes may therefore be either straight, or have one
or several angles, or be constructed in the form of an arch, &e.

In order to answer their purpose dikes should be so high that they
rise from 60 to 90 centimeters above the level of the water. In order 0
ascertain what height of dike will be required, the exact level of the
ground which is to be filled with water should be found. 1If, e. g the
fall for a certain space a a (see p. 14) has been found to be 120 centim®
ters, you add to this the proposed height of the dike above the level ©

the water, say 80 centimeters, and the cntire height of the dike shoult
be 200 centimeters or 2 meters.

>

ZI’< 2 m. ﬂ< F 3am >a< 3m 1

The breadth of the dike at the top, AC, should be at least 120
centimeters, and as a general rule be equal to the depth of the water
l”'CSSi{lg against it. If, however, the dike is to be used as a carriag®
road, its breadth at the top should be at least from 3 to 3.5 meters.

The side of the dike which slopes towards the water, also called thg
front scarp, CHJD, which is principally exposed to the pressure of o
water, receives at least the double height, FF, as the base of the stop
proper GH, and in order to make it still more solid it is covered wit
stones, fascines, wicker-work, &e. .

The back scarp, AR, at its base equals only the height of the diker
FI, and remains uncovered. o

Tlf“t part of the dike which is near the outflow of the water should b
particularly solid, and the bases of both its slopes, both front and pack:
should be of equal extent.

The place where the water is to flow out should be determined bef(,’rﬁ
work on the dike is commenced, the pipes should be laid, and the aik
built over them.

If the sides of the dike are covered with anything—e. ¢+

- &e.—the base-line of the scarp, GH, may be shorter. d

The top of the dike, ABCD, is called tho crest, the lines AD aﬂt

CI—i. ., the lines where the scarp commences—the edgé of the cros"!

stone®
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and the line HJ the edge of the sole. The space between the front and
back edge, LH, is called the sole of the dike, and the entire spaco is
called the breadth of the sole.
As regards the ditches the same rules apply to the proportion of their

dimensions and to their scarps as with the .
dikes, and similar terms are used. The - Fig 4.
ghned side of the ditch is called the scarp b ¢ d
“oand ng. The lines drawn from one bank a
%4 to a point &, and from = to m, where (at k&
and m) it meets a vertical line, is called the
bi}se line of the scarp. The bottom of the
ditch, o g, is called the sole, the boundary
ling between the sole and the sides b o and |e | g
g are called the edges of the sole, and the f
b0undary lines between the sides and the :
banks ¢ ¢ and d » are called the edges of
the bank. The distance, i n, from the edge |
of one bank to the other is called the !.
breadth of the diteh, and the distance from |
One edge of the sole to the other, o g, the

Teadth of the sole. The distance frown one
81de to the other over the surface of the

;‘éﬁter, rs, is called the breadth of the water-
vel,

>

~
?.;_
o~
S
=
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A.—Building the dike and constructing the ditches.
BUILDING EARTH-DIKES.

Before beginning the building of the dike it should be accurately
ud out, 4. e., along the entire length of the proposed dike, the cdge-
e of the crest, b f and ¢ g, and the edge-lines of the sole, a ¢ and

k, are marked by pegs and ropes.

A8 s00n as this has been done the elevation is marked by poles and
d‘}ards, (@) (D), (B) (D), (¢) (¢), and (c) (d), first of all at both ends of tho

©, and, if it is not to run in a straight line, at every angle. Be-
iWeen the end points intermediate poles are placed along tho proposed
a?es of the dike at intervals of 2 meters. In placing these intermedi-
\v: poles in position one should begin from the highest points down-
s {d; and this rule should invariably be observed, as it will be impos-

© to find a perfect plain for the building of a dike. The scarps of -
o 'e angles and the intermediate poles are determined by placing the

Y close to the poles at one end and taking aim towards the poles ab

© other end. In order to insure successful work the poles or boards

1) ! - -
a;a;"]l( ing one and the same scarp should all incline at exactly the samo
o,
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Before beginning the earth-work of the dike one should commence
digging some of the pond-ditches and fish-pits, and in order to further
the work both should be carried on at the same time, so that earth dug

ﬂlg 5. out from the ditches may be
e £ g A at once used for the dike. It
: will be impossible, however
to commence -work simulta-
neously on all the ditches, a8
they run in different direc:
tions, and the laborers il
taking the earth to the diko
would interfere with each
other; nor cau the earth-
work of the entire dike L@
constructed simultaneously
with the ditches, unless the
main ditch is large enough
to supply the carth for the
entire length of the dikej
but only so much of the
dike should be constructed
as will be supplied with sut-
ficient carth from the ditches
¢ dug at the same time. .
" The main ditch should be
ultaneously with ; : s the ﬁ1'§t tobe dug, aud silfl;
ditch sh ? ! _thls work the portions of the dike nearest the matt

& _shou d be commeneed and continued as far as the supply of carth
i’;lll;l(lllt)se; l;k::(t the side ditches and the ditches for the superfiuous W‘&te‘r
the constr(:;zltl‘u, ‘““} thUS,.gOillg on from the larger to the smaller (l.itche(;:
Betore be"h;;(i)urot the dike should be continued .until it is completel(;
' construct:d b 'U(f th-e carth-work proper of the dike, its bed should ’_

wring 20 t N clgglug a hole along its entire length and breadth mea®

g 20 to 40 centimeters in depth, so that the foundation of the dike
can be placed in the ground.
' '1;110 “’1(}th 'of.' the ditches is marked along their entire length by pess
.11)::;] r(;})t(;s, “.hl]e their slopes are generally determined only after tho
1k ot the earth has been removed from them. If the slopes are to bo
marked prior to this, the inclination should be indicated by boards.

In'order to make an estimate of the cost of the earth-work of a ponds
a'gd inorder to draw up 4 plan for the work on the basis of the cost it
“'.111‘ be necessiry to know what number of laborers, dnd what periot
of time, is required to complete the ditches and the ,dikc. The folloW”
ing data may aid in making these estimates: The number of laborers
will, of course, vary according to whether the ground is hard or SO t-
In this respect the earth may be ¢lassed under three heads: Easy W
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Work (loose sand), tolerably easy (garden soil), and difficult (clayey or
Stony soil). 1In order to work conveniently with a shovel a man needs
at least a space of 120 centimeters along the proposed site of the diteh,
and thus it will be easy to determine the number of shove_l.ers needed
for a certain length of ditech. The above-mentioned space, of course,
only applies to large ditches, such as those intended to let the water in
and out, and in very large ponds alsq to the side ditches; but for small
Side ditches this space will have to be considerably enlarged, thus
diminishing the number of shovelers, as the men would be in each
Other’s way if placed so close together, owing to the more rapid prog-
Tess of the work. A laborer can easily throw the earth with his shovel
‘6 meters in a horizontal and 2.3 meters in a vertical direction, which
Proves that for horizontal distance exceeding 3.6 meters and a vertical
Ohe €xceeding 2.3 meters two rows of shovelers will be required. This
will, however, hardly be necessary except in the construction of very
arge ponds, which need a very broad and deep main ditch for carrying
ﬂ.strea_m through them. In dividing the entire length of the proposed
lteh iy spaces of 120 centimeters, besides the shovelers other laborers
¥l be needed to break the soil, to remove it to some distance, and to
“evel anq spread it on the place where the dike is to be construncted.
1 these men constitute a laboring squad. The distance of these
s(l_uads from each other depends on the number of laborers at one’s dis-
Posal, on the time in which it is intended to complete the dike, and on
'® 8ize of the ditches. The greater these distances the fewer laborers
¥ill be needed, and the fewer laborers, all the slower will the work pro-
€8s,

: The above has been said, presuming that one has a sufficient number
of I""‘K)OI‘(al‘s, that the pond and dike are to be constructed in the shortest
98sible time and with the greatest possible saving of labor and money,
and that the earth from the main ditch is sufficient for the entire dilke,
eea.us(,, although these conditions will in many cases be wanting, the
Teater portion of the dike should be constructed from the earth of the
Maiy ditch, unless this earth is from some cause not adapted to the pur-
O%e. It one knows the rules according to which the work should be
,(:arried on under these conditions, it will be easy to adapt these rules
;:ii(; to different conditions, and we shall, in the proper place, give some
S regarding this.

@ Teturn to the laboring squad, we know from experience that a
008 Sandy soil, not covered with turf, does not need to be broken, but
3'8 t'h(f 80il down to the bottom or sole of the proposed ditch ‘?'ill often
]r;\ll’y I its character, it will be advisable to count on employing some
“O0Ters for hroakin g the soil.  For a tolerably casy soil (see above), a8
Well as for sandy soil, one should count one man with a pickax to every
o Squads, and for difficult soil one such man to every Sqllﬂd,. and in
‘1 cases one man. per squad for leveling and pounding the soil. -
Ubposing that every shoveler could throw the earth to the place ol
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its destination (which, however', will be very seldom the case, probubly
only in very small ponds, and in these along the fish-pit, as the main
ditch does not run parallel with the dike, but strikes it mostly at a right
angle, andeas noue of the other ditches run parallel with the dike), &
squad working in sandy soil would comprise two and oune-half men, and
in difticnlt soil three men; but as soon as the earth is to be thrown far-
ther than 3.6 meters cach squad should be increased by one man for
every additional 3.6 meters.  In large ditches the earth has to be throwlt
not only horizontally, but also vertically ; each squad should, therefor‘b‘,
be further increased by one shoveler; this would make per squad 1M
tolerably easy soil three and one-half men, in difficult soil four men
presuming that the carth is to be thrown 3.6 meters in a horizontal di-
rection.  But as the distance to which the earth has to be thrown varies
in the different squads, the number of laborers composing a squad will
vary according to the greater or less need of additional shovelers.

In order to determine the number of laborers which will be required’
the nwnber of squads should be ascertained first, without regard to f,hp
shovelers needed for carrying the carth farther than 3.6 meters. The
number of squads will be determined by the length of the dike, a8
these laborers will have to construct not only the ditch, but also the
dike. The number of laborers being A, the length of the dike Ls, th".
distance assigned to each squad I, and the number of laborers pet
squad «, the formula is as follows:

La
A

To this number should be added the shovelers who are to carry the
earth to the dike.

It will be necessary to know the total of all the distances o which “‘f’
earth is to be removed by all the squads. The total of these distance®
S, supposing the distance of the squad nearest the dike to be A, the

distance of the farthest «, and the number of squads n, will be as fol-
lows:

A=

S____n(A+u)

2

‘We must here observe that there is included in the squad one shoveler
who has to throw the ¢arth from the ditch a distance of 3.6 meters. 10
shoveler we do not count in the following calculations, because W° ; o
not count another shoveler for carrying the earth from ‘the edge of b 10
sole of the dike on the water side to that on the land side,and in the sam
cases on the dike itself, o

The above formula is to be solved as follows: With a view of makllll)z
it plainer we will describe the manner in which the laborers should N
placed. This may be done in three different ways: (1) In such 2 mﬂ}e'
ner that each squad carries the earth to the dike in a2 straight lincythefh‘
fore by the shortest route. This is possible only if the worl on the fis
pit and on the adjoining part of the dike is not commenced until
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Test of the dike is finished. This is not advisable, however, in spite of its
Tequiring one-tenth less shovelers for carrying the earth farther, because
1t is much more laborious, and the seceming saving of labor is lost cither
Sntirely or in part, and because the portion of the dike thus interpo-
lated, as it were, will never join as firmly with the neighboring portions
88 when it is constructed simultaneously with them, although it should
‘Y8 particularly solid. For the sake of completeness, however, we will also
Make the calculation for this case. (2) In such a manuner that the earth
1§ Carried away on a line running at a right angle with the line of dig-
8Ing. This cannot be avoided if the portion of the dike bordering the
Ush-pit is be constructed simultaneously with the rest of the dike,as on
.1© shortest straight line the laborers would hinder each other in throw-
lng the earth, as will appear from the drawing given below. (3) The
Iterference of the laborers with each other, mentioned under 2, may be
%voideq by letting the men who have to remove the earth describe a
cur“?e instead of a right angle on their way from the ditch to the dike,
ich, moreover, has the advantage of causing a saving in shovelers,
eelbarrows, and carts.
It will be impossible, however, to lay down a general rule as to which of
€3e first two methods should be followed, because the configuration of
ene ground will determine this in each cagse. Wherever practicable the
TVe is to be preferred to the straight lines running at right angles.

sp.4

T

thi' In the following figure the line A B O represeuts the edge of
mai:°1f5 of the dike on the land side, and the line B D the proposed'
o d.(htch, and it is assumed that the cubic contents of one divi:qx(.)n' of
of t, ltcp corresponds to the cubic contents of earth of an equal division
©dike. Supposing this to be the case we can assign to each squad
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the same space of dike and ditch. Tn order to make it clearer we have
taken for our illustration a very small pond and a comparatively large
scale, 1 to 120, which, however, will make no difterence as regards the
correct solution of the problem.

We now place along the line of the proposed ditch, at intervals of
1.2 meters, the squads of Iaborers at points 1 to 10 (we count four men
to cach squad, viz., one man with a pickax to break the ground, one
shoveler who removes the earth from the ditch, once shoveler who throws
the earth to the next shoveler, and one man for leveling the earth on
the site of the dike). Squad 1 along the line of the diteh removes the
carth to 1 on the line of the dike BA,;3t02,6t03,7to4,9tob, 2to 1
on the line of the dike B A, 4 t02,6to3,8 to4,and 10 to 5 of the samé
line (B A).

It would be an error if, instead of directing the ditch in a straight line
towards the center of the dike and letting the laboring squads alternate
on the right and left of the diteh, one was to work a part of the dike,
AC, placed perpendicularly, or also at an angle at point I3 of the ditch,
Wit its points A or C, as in that case the work would go from points
1,2, 3, to 10 along the diteh towards the corresponding points 1, 2, 5
to 10 ulong the dike. The earth would then bhave to be thrown one:
third farther than is the case in the plan illustrated by our figure.
The case would be similar if one was to work from points 1 to ¢
along the line of the diteh towards the corresponding points 1 10 5
along the line BC of the dike, and from the points 6 to 10 along the
diteh towards the corrcsponding points 1 to 5 along the line BaA of
the dike. Moreover, the laboring squads would interfere with cach
other. This also applies to illustration of method 2, given below.

As will be seen from the figure, one-half of the dike and the diteh
form a rectangular triangle, and the lines on which the earth is to
})e moved towards the dike divide the large triangles BOD and BAD
mto a number of smnaller ones, whose hypotenuses are formed by the
lines on which the earth is removed. If the two sides of the l‘ig]'b
angle are @ and b the hypotenuse will be Va4 0% As will readily
be seen from the figure, the distances along which the earth is to D@
removed from the diteh, supposing that @ is the space assigned t0 %
squad along the dike and b that assigned to a squad along the diteln
will be as follows ; ‘

No. 1= vigie No. 2 = Vig¥ 20¢
No-8 = Voeyg No. 4= V@ an
No. 5= V3arysp No. 6= V3@ 6l
No. T = V4w Fipe No. 8= Vi@ s
No.d= Vowqopr  No. 10 = VEEET06

Ak wi i : . . d
As will be seen, these distances increase at @ certain rate from squé
to squad, viz., if we always add 2 distances (142 34+4,5+ 6, &c-



23] POND CULTURE. 489

cach two will increase by an equal space, so that we have here a pro-
gression which, if the number of squads is an even one (equal to the
terms of a progression), would increase at the sameo rate from sqnad to
Squad, even if we had several hundred or any even number of squads.
In this progression the first term, A, is equal to the distance between the
firsg squad on the ditch and the portion of the dike assigned to it
(= V14?3107, and the last term, U, is equal to the distance between the
last squad and their portion of the dike (= v 54*4-104%), and the num-

Cr of all the terms of the progression = is equal to the total number of
Squads (in this case 10), from which results the above formula for ascer-
taining the sum total of the distances along which the earth has to be
carried. This progression will be interrupted as soon as we take an
°dd number of squads (equal to the terms of the progression), because,
38 has been shown, the progression is only produced by adding the dis-
tances of each two squads. In order to use the formula given for pro-
gressions when we have an odd number of squads (if we -could not use
the calculation by progression we would bave to find the distance of
fach gquad, as was donc for the 10 squads ; these would have to be
Added, which, however, would be a very tedious work if the number of
Squads was large, and would, moreover, easily give rise to errors in the
Caleulation owing to the long rows of figures), we must consider the
38t but oue squad as the last term ot the progression; we would then
'ave to find the sum of this progression, to which would have to be
uflded the distance of the last squad, in order to get the sum total of the
Stances of all the squads.

S*llpposing we have an odd number of squads, say, instead of 10, 9, we
Woulq get the following distances:

Ist squad = VT3 102
2d squad = /T2y
3d squald = VYarg3p2
4th squad = v 224142
Sthsquad = V3ar4-50°
6th squad = v 3@ -2
.7th squad = V{2 7
8th squad = v/ 4424312
Oth squad = vV Ea¥ 9>

t .

he Sum of which, S, the first squad Leing A, and the last ever one %
fre 8), and the final odd squad Z (here 9), and the number of even
qQuady , (here 8), would he as follows:

e

!
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After having in this manner found fhe sum total of all the distances,
the next question will be to find the number of shovelers required. This
is found by dividing the sum of these distances by the distance which
a laborer can conveniently throw the earth in a horizontal direction, .
e., 3.6 meters.

It will be better, however, to divide by 3.5, as in this way a distance
will be over, for which, if it is too great to be divided among the
shovelers, another shoveler should be engaged, which will be an easy

matter. Thenecessary number of shovelvers, Sh, for removing the earth
will be found by the following formula:

_ 7 (A + u)
Sh =g =25

2. We have now to speak of the second method of placing the laborers.

Fig. 7.
sed

CY

Leaving the fish-pit for the present out of our calculation, the sam®
formula will have to be used as in 1, for getting the sum total of al
the distances and the required number of shovelers. All we have
ascertain are the distances over which the first and the last squad wil
bave to remove the earth to the dike.

The length of each of the individual distances has been given here ouly
for the purpose of showing the progression.
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'As will be scen from the figure, the individual distances of the parts
01. the ditch from their corresponding points along the line of the dike
Will—presuming the part of the dike assigned to a squad to be a and
the part of the diteh assigned to a squad b—be as follows:

Squad 1 on the ditch =1a+ 1D
Squad 2 on the ditch =la 4 20
Squad 3 on the ditch = 2a+ 3%
Squad 4 on the ditch =2a+ 40
Squad 5 on the ditch =3a+ 5
Squad 6 on the ditch =3a+ 60
Squad 7 on the ditch =4a+ 70
Squad 8 ou the ditch =4a+ 89
Squad 9 on the ditch =5a+ 90
Squad 10 on the ditch = 5¢ 4 10D

We have here another progression, and it will, therefore, not be neces-
Sary, as has been done in this case for the sake of illustration, to ascer-
taiy the length of each part, but it will be sufficient to ascertain that of
the first and of the last squad, no watter whether the number of squads
8 2 hundred or any other number. The formula for this bas already

“en given under 1.

3. The same applies to the curved lines. Tor our present purpose L
Cemed it proper to choose the straight lines, because they will make
€ method of calculation more intelligible.

FOI‘ 2 and 3 the same formula will, therefore, have to be used as for
S;liln order to find the necessary number of shovelers, and what has been
- 4 there with reference to an even or odd number of squads will like-

18¢ apply here.

if the fish-pit, & F G 11, is to be dug at the same time, the first terms,
“:“’ 3,4, representing the squads working the parts 2—2 of the dike,

Ould pe dropped from the above progression, because they and the
z?rresponding part of the ditch would be worked by the squads as-

8nod to the fish-pit, which would also dig the portion of the ditch be-
a‘:‘fen 3 and 4, as soon as they do not necd it for tlreir arrangement,
tai(,l the number of squads N, which would have to be used for ascer-
ﬁl‘s:;mg the number of shovelers, would now be 6 instead of 10, and the

t.erm for caleulating the progression would be the 5th term, <. 6.,
¢ distance assigned to the 5th squad. The placing of the laborers for
i:i (;ish-pit is done parallel with the dike on line F H, which may be
S(llmded al'nong 4 squ.ads working in the same manner as the rest of the
shou] 8; for every distance exceeding 3.6 meters an additional shoveler
! d be employed.
Oglllle]lﬁhfh-pit is dug out in the same manner as a large .ditch‘. The
Stl'ueug'd tor as‘ccrtai'ning the total number of Iaborers requu'ed. for eon-
foy Mg a dike with the necessary ditches, will, on the basis of the
Ml given above for finding the number of laborers, excluding, how-
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ever, the special shovelers for any distances exceeding 3.6 meters, be as
follows, (fh being the number of shovelers required for the fish-pit):

A= G‘lﬂ + Sh + sh>

But as the fish-pit runs parallel with the dike, and consequently the
line of the work has also to be run parallel with it, the nuber of
shovelers for each squad will be the same; aud if I¥ stands for the num-
ber of laborers required for the fish-pit, I for the portion of the dike
alongside of the tish-pit, @ for the number of laborers per squad, and
for the distance assigned to each squad, the formula will be:

a__La
L__L_

which formula will be needed, if, for special reasons, the fish-pit is to be
constructed after the main diteh .and the dike, which, however, cannot
be recommended. In this case it should not be forgotten, in the first
calculation of the number of laborers {exclusive of the special shovelers
referred to several times), to omit the portion of the dike which is bor-
dered by the fish-pit. The fish-pit, and the portion of the dike belong-
ing to it, may also be caleulated separately, as well as the rest of the
dike and the ditches belonging to it; in this case the number of laborers
found for each should be added, and in this way one would get the
number of laborerg required for the entire dike and all the ditches.

If it is intended to commence work along the entire line of the dike
with a certain given number of laborers, and to push the work to com-
pletion in all its parts, the length of a piece, I, should be ascertained
j;_Vhich1 should be worked by onc squad, according to the following
ormula:

| — LA 4 Sh + sh
= |

and, accordingly, each squad should be assigned that Tength of diteh
which will f’urnisl} the necessary quantity of earth for the allotted length
of dike.

‘1“ order to find the time in which, with the greatest possible or any
given nber of Taborers, the dike can be constructed, all that is neces
sary is to ealenlate the cubie coutents of a portion of the ditch whiell
has Deen assigued to a squad, which will snpply the demand of a cOr”
responding picce of the dike, amd to divide this by the cubic contents
of a picce of the diteh removed in an hour, or in a day, and the quotien®
will be the number of working hours or days.

In the example given as an illustration the most favorable case Was
sup.posed. viz., that the main ditely, of equal length with the dike, woul
supply earth for the entire dike, that, therefore, the earth removed from
the portion of the diteh assigned to each squad is equal to the cube of
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that portion of the dike which they strike. If the ditch is not so large
it will be advisable to construct as much of the dike as can be completed
With the earth supplied from the ditech.  In this case it would be neces-
sary, i1f one divides the line of the dike into parts measuring 1.2 meters
tach (greater distances should Le avoided, as -otherwise the pounders
Wwould be too far apart to pound sufficiently the newly heaped-up earth),
to caleulate the cube of ecach of the above-mentioned parts, and from
this the length of diteh to be assigned to each squad, so as to make
8ure that the cubic contents of the length of ditch will supply the neces-
sary quantity of carth for the corresponding portion of the dike, in
Which case, therefore, the squads working along the ditch will have
Onger distances assigned to them than those working on the dike. The
Same principle is observed as regards the distribution of labor on the
Other portions of the dike and the ditches supplying the material for
the same. It is known from experience that one man, if the soil is
tolerably easy to work in, can remove 450 cubic decimeters of earth in
Oe hour; it the soil is sandy, 600 ; and if it is dificult, 300. This ap-
Dlies algo to an entire squad of laborers, as only one of their number
_reuloves the earth from the ditch, the others being employed in carry-
g it farther and loveling it. '
The carrying of carth in wheelbarrows should, as much as *possible,
€ avoided, as it takes more time than throwing it; this difference is
hog equalized by saving some men for throwing the earth, and this
ethog is consequently more expensive. Wheelbarrows should be em-
Ployeq ouly when a sufficient number of laborers cannot be obtained,
or iy cases where the distances between tho diteh and the dike are very
8reat, A wheelbarrow holds on an average 21 cubic decimeters of
“Urth, and two meun can in one hour dig out 450 cubic decimetors and
%d them on the wheelbarrows.  One man can in twelve working hours
"avel over an even road 28 kilometers (with wheelbarrow, coming and
{:on,g)_ If we let w stand for the distance traveled, the cubic contents,
1 Of the quantity of earth removed in one hour by a wheelbarrow will
€ ascertained by the following formula :
21.21.2000

R o= o 350

cubic decimeters,

ang ¢ . . _ -
.‘d the number of men at the wheelbarrows, A, for every two men dig-
ing . . .

8lug ang loading the carth will be:

(86 0 + 350)

A = -
7. 7. 40.
oy o e . : . . . .
Cartm a distance exceeding 1 kilometer it may be advisable to employ
rts. '

ang, out (:zt-rt, with two lu')r.\‘(‘-)s‘(ez-l.n ¢a 11\ 1")() (:u'b)il(:'(}(;(:inlfz‘t.eri‘(())tl'. (:il::]\,
10&din n even mu.(l, travel ._b. Iu]mm,t(,'l.s in twelve hours. " I
Boine g an'(l unloading a loss of seven mmutgf.s should be (:.()llllt.%( . lf

E uphill the distance traveled should be increased by four times as
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many meters as 30 centimeters is contained in the difference between
the even and the uphill roads. In going downhill the same rule applies
as on an even road. The above, of course, only applies to horses; if
oxen are employed only 0.7 of these figures should be counted. The
cubic contents, K, of the earth to be removed in one hour is:

450. 7000 ; :
K= =07 {1V
620 - 4900 cubic centimeters,
and in order to ascertain how many carts or wagous, W, are required
to remove the quantity of carth dug out by two men in one hour the
following formula will have to be used:

W (6w + 4900)

‘We now have to speak of
THE CONSTRUCTION OF THE EARTH-WORKS.

In constructing large ditches, such as the main ditches and those f0X
letting the water in and out, it will be found a great aid in constructing
their wals or sides to dig out perpendicular steps 30, 60, and 90 centime-

. ters high. These steps should vary

!l . §. in breadth from 13 to 60 centimeters;
“—> = & their breadth, bowever, will grcat])'
depend on their height and on the
angle of the slope. Only those O
which laborers are to stand must at
least be 90 centimeters broad. T
oL = DPerpendicular sides a a of thes®
; steps (see the figure) should P°
P i i distant about 15 centimeters frot
the proposed walls of the ditch,S?
that these may not be damaged:

e

m——ceemmbma—

A e E. s The breadth of tho first step, C"‘f’
5 E o ried inward {from the terraced 1_9“
S S i edge of one of the sides of the (11tf31”
l ‘cs .o oo B,.t? § supplies the end points for the lin®

H . /

b ¢, along which the laborers are 0
be placed, and the same princP ©
applied to the other side of the ditch supplies the line g &, the Hmits 9
the first prism a’ a’ @’ a’ to be dug out. 1n order to accelerate the WO

it will be advisable to mark with pegs the piece assigned to each S‘]ua_d 0
laborers. Thelaborers are placed, according to the direction (either F8 -
or left) of the lines of work from the diteh towards the dike, in sucl'1 ¢
mapner as to place one squad on the line b ¢, and the next on the 1in®
g h. Beforo the shovelers can be employed to move the earth farther
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every squad along the ditch should have piled enough earth at a dis-
tance of 3.6 meters, to give work to one shoveler, and a8 soon as it has
been moved another 3.6 meters to another shoveler, and so on till the
carth is brought to the edge of the sole of the dike on the land side. In
constructing small ponds the piling up of the earth and the consequent
blacing of the shovelers will progress so rapidly that there will be no
Deed of temporarily finding other employment for these shovelers. In
large ponds they may, unless employed in digging the foundation of the
dike, temporarily engage in some other work, ¢. g., the digging of another
ditch, and whenever needed they may be called on to aid in the con-
Struction of the dike. But even in the case of large ponds the time till
the shovelers are needed at the dike will be very short; if, however, the
Damber of thesc shovelers is large, an unnecessary oxpense would be
Ineurred by letting them stand idle, even for a short time. After all
the shovelers have been set to work in removing the earth towards the
dike, and every squad is, therefore, complete, it will be found (if the
¢alculation has been correct as to the nature of the soil, the outlines of
the piece of ground to be worked, and the distances for which the earth

a8 to be carried) that one shoveler, seconded by a proportionate num-

er of men with pickaxes, will dig out and throw the earth the distance
8sigued him, one man will level it and pound it, and the other shovel-
€18 will be engaged in moving it from one point to the other.

As regards the pounders, it will be best to place several in a row, be-
Cause if cach one pounds at some distance from the other the earth will
€8cape on all sides. If there is any scarcity of rammers, the different
ayers may be trodden down by the laborers; but as in that caso one
an wounld not be sufficient to attend both to the leveling and pounding,
1 wili be found advantageous to supply the necessary number of ram-
Jers, one to each man. After the first prism has been dug out, work
8 commenced on the second, and so on till the sole of the ditch is reached.

® dceper onc goes the slower will the work progress, becausc the
€arth will have to be thrown not only in a horizontal but also in a verti-
€al direction.

In cage the scarfs of the dike are not to be covered,as much good earth
a’f” Possible should be used for the outer coating. This earth should be
Dileq up beyond the outer edges of the boards indicating the outlines,
20d should here bo particularly well pounded and beaten together with

Toad ang heavy 1iieces of wood. During this whole process the earth
° 'ould be sprinkled a little. When this has been done the scarfs are,
Vith the shovel, made as smooth and exact as possible, which adds
grea‘ﬂy to their firmness, as the water is not apt to do as much dam-
fuge to a smooth wall of carth as to one intersected by large and. small
st,:rows' If the diko is to remain uncovered, it shonld under all circum-
ances be planted with willows. If the sides are to Le covered, one
taves a distance of 45 to 60 contimeters between the earth-work and
"€ ropes indicating the outline, and does not begin to cover the dike
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until it has reached one-half or three-fourths of its height, so that dur-
ing the rapid progress of the work of covering it there may always be
sufficient earth for filling out. We shall below give directions as to the
various methods to be followed in covering a dike. -After the ditch bas
been dug out in its rough outline, furrows are cut in the steps in those
places where the profiles of the ditch, lengthened upwards, have been
drawn, in the same direction as these profiles. Thereupon the boards
are lengthened downward, the wedge-shaped pieces of earth are removed
with a spade, and finally the walls of the ditch are made as smooth and
accurate as possible. The ecarth obtained by this process is used for
completing the dike ; if it should not prove sufficient it may be advisa-
ble to enlarge the ditches and the fish-pit. If even then the quantity
of earth should not be sufficient. it should be obtained from other places.

If the dike is to e built of a soil which consists only of one layer of
good earth, and for the rest is composed of sand and stones, this layer
should be taken off and piled up along the edge of the foot of the scarp,
on the water side, s0 as to serve as an outer coating, while the stones,
&c., may be used for the inside. In this case it will always be necessary
to obtain some earth from another locality. If the dike is to be placed
on sloping ground it should have a very firm foundation, so that it can-
not easily slide down. 1f the slope is very steep a sort of step should
be dug out for the foundation, and it the slope is gentle, only a holé 20
to 40 centimeters deep ; but, even in the latter case, the step referl‘ﬁf1
to may answer the purpose. 1n the former :ase, trenches 50 to GO centl-
meters broad ave dug along the entire length of the proposed dike at
intervals also of 50 to G0 centimeters, so that a small picce of the original
80il rémains between the different trenches, and the earth of the (11}(6
may, 80 to speak, be dovetailed with the original soil.  No special
laborers need De employed for preparing the foundation of the dikes;
this should be done by the shovelers and pounders during the intervals
of their labor until they can be employed in rewoving the carth, an
until a sufficient quantity of earth is piled up near the dike to begit
with the leveling and pounding.

B.—Covering the dike.

Tu order to give the greatest possible firmuess to the dike, the cu-I‘th'.
work is surrounded with g coating of more solid material. This coatitd
Is particularly needed on the water side, and;it it is in any way possibles
it should not be omitted on that side, which should also be planted With
willows. If good carth has been employed this coating may be omitte
on the land side, but even here it will prove an advantage. The lan
side should also, under ail circummstances, be planted with willows.

The dikes are covered either with 1, sod; 2, fascines; 3, wicker”
work; 4, carth; or 3, wood. )

1. Sod.—For this purpose there will be needed pieces of sod 30 00}‘“'
woters broad, 30 to 45 centimeters long, and 10 to 15 contimeters thicks
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For the corners, pieces of sod 45 centimeters broad and long are used.
These picces are obtained by the simple process of cutting or digging.
0 order to work dry sod advantageously it is sprinkled for several days
before it is cut. It will be still botter, however, to leave this work to
Dature, and not to begin digging until rain has sufficiently moistened
€sod. The best sod is that which has a dense growth of short fine
8rass on a dark soil, while sod from a very moist or sandy soil is not
80od.  Sod removed from a very moist soil will, when deprived of its
Datura) moisture, soon wither and die; and sod from a sandy soil will

fall o Dpieces when it is bandled. Sod taken from a damp soil would

T’hriVe, when used on the water side, if the pond was filled with water
““TDediately upon the completion of the dike, which, however, cannot
N dOne, as one generally gives the dike a year’s time to settle and be-
COF‘G solid. After the place where the sod is to be cut has been marked
0‘ In suitable squares it will, if the sod is easy to cut, take three and, if
1ﬁiCult,ﬁve men tocut 2,000 pieces in twelve hours. This work had best
© done in the following manner: One man inserts the spade toa depth
10 to 15 centimeters, while two assistants, by a vigorous pull, strip

Off the sod, whereupon the first man lifts it out entirely and lays it on
® ground with the grassy side downward. Tt is trne that this work
I}.lg]‘t be done by one man without any assistants, but in that case he
! 1 be able to supply in twelve hours only about one-fifth or one-sixth
. the number of pieces which 3 men can supply. If possible no more
10_098 should be cut at a time than can be used up in one day, so that they
¥ not dry out. If the supply on hand cannot be used up in one day,
® Temainder should be piled up to the height of 60 to 100 centimeters,
2, if the weather is dry, be thoroughly sprinkled in the evening. The
Dleces of sod are carried in hods, similar to those employed for bricks.
“’i](i a hod will hold eight to ten pieces, while a common wheelbarrow

at most hold six. .
® covering of the dike is done in the following manner :

b

w{t;ihll the Pieces, with the exception of the topmost layer, are laid down

die the grassy side downward, so that their broad sides stand perpen-

llla.rly on the wall formed by them, and no seam comes to be over

in 1. crone. The pieces composing the lowest layer are placed (‘x,ntirely

8¢y, ° ground, The pieces shounld join closely, and if the wall is to be

TPed, extend to the outermost edges of the boards forming the profile,
H. Mis. 63— 32
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otherwisc only to the inner edges of the same. In order to give greater
firmness to the corners it will be advantageous to use for them larger
pieces, about 45 centimeters square, by laying them alternating, with the
ordinary pieces (30 centimeters square). Each layer is carefully gsmoothed
down and the empty space in front of it filled with carth, which . is
rammed down. The uppermost layer is laid with the grassy side up-
ward, and oevery layer is fastened with one or two pegs 50 centimeters
long and 4 centimeters thick. After this has been done the wall i8
scarped and smoothed down, which, however, will not be necessary if
the pieces of sod have been carefully laid. In order to make the con-
nection between the covering and the carth-work of the dike stronger
every third layer may Le double, when the front pieces should be cub
10 centimeters (as shown in the figure), or larger picces should be em-
ployed. A squad of three men, one of whom carries the pieces of s0dy
while the second lays and fastens them, and the third fills the spaces be-
tween the earth-work and the covering with earth and rams it down, ¢38
use 2,000 pieces in twelve hours.

.The dimensions of the walls which are to be covered, and those of the
pieces of sod, whose thickness will e only 7 to 10 centimeters even 1
they have been dug out from 2 depth of 10 to 15 centimeters, will deter”
mine the entire amount of pieces of sod required, to which should be
added 10 per cent for those which cannot be used. The length of wall
which can be covered in one hour is calculated by dividing the number
of layers required for the entire wall by the number of pieces of sod (160)
Which can be laid in one hour, and the quotient is multiplied by the
length of that side of the piece of sod which comes nearest the wall.
This way of covering a dike with sod is called the head-sod covering:
One may also, but only in case of very gentle slopes and wherever Very
sqlid soil can be obtained, cover the walls, after they have been scarpeds
“_"th Pieces of sod in such a manner that every piece lies with the grassy
Sl.de upward, and in order to make this covering still more solid every
picce may be pinned down with two pegs. It will be easily understoods
however, that this mode of covering will not be near as solid as the on®
described above. The first-mentioned method should be emplob’ed 1
all cases where there is no solid earth for the outer sides of the earth-
work and where it is impossible to obtain material for wicker-work.
instead of the pegs referred to shoots of willows can be used, the willo™
plantation will have been provided at the same time. Most of these
shoots will thrive. If there are not enough of them to supply both tho
land and water side of the dike, they should only be used for the latté’
Willows should likewise be planted along the foot of the dike.

2. Fascine covering.—The most solid covering, and that which can be
made in a comparatively short time, is that by fascines. By fascines w
understand cylinder-shaped bundles of dry sticks, tied very Hrm® ¥
measuring at most 5.4 and at least 3 meters in length and 25 to 30 ceﬂe'
timeters in thickness. If therc is a sufficient quantity of material i0 th
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heighborhood these fascines can be prepared rapidly, and if there
are enough willows near by, they are to be preferred to any other kind
of covering. If there are not enough willows, the branches of poplars,
alders, hazel bushes, Lirches, &e., may be used. If the number of
“tillows 1s not sufficient to supply all, or at least one-half, of the fas-
Clnes, one may alternately place one row of willow fascines and a row of
08¢ made of other material, or in making the fascines the willow
Tanches may be put on the outside and the others inside. If the wil-
OWs will not suffice for this, it will be advisable to use wicker-work for
€covering of the dike. The branches or sticks used for fascines should
€ as Jong as possible and not more than 5 centimeters thick. For tying
€ bundles thin willow branches will be best, and if these cannot
¢ Obtained, thin branches of wild grape-vines, birches, and hazel
Ushes, It will in every respeet be found advantageous, if possible, to
manufacture the fascines in the place where the materialis found. For
ll‘i’uking fascines, so-called fascine benches will be needed.  IFor making
lese beuches, which, as shown in the figure, should first be marked off
y. Degs, there will bo required 18 pegs, measuring 6 to 8 centimeters in
ch‘;’kness and 173 centimeters in length, and 18 bands to tie the fas-
es,

Fig.70.
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if In arranging the pegs, which cross each other, they should, es.pecially

® ground is soft in the beginning, be placed almost perpendicularly,
ofé be gradually inclined till they reach the rope stretched at a distance
o 0 Centimeters above the ground. At the place where the pegs cross
.aeh Other they should be very firmly tied with willow branches of
Stened with nails. Six men ¢an malke at least 30 pegsin twelve hours,
¢y are to be cut from solid wood, and a great .Fig- 77.

a o 3
aqsy more if thin branches are used. Tor making
Scing

Pingy, Sa squad of five men needsone pairof fascine
Che

of the S (see the figure),one 1:ascinc knife,one sti(.:k
o8y Same lengtl) as the fascines are to be (one will o .
ete Clent for three squads of laborers), oneshort and thin Sthl:{ 30 Cfmtl-
€agj] slong, for measuring the distances between the bands, a thin S\V.ltch,
'Y bent, for ascertaining the thickness (25 centimeters) of the fascines,
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and a piece of wood, shaped like a two-pronged fork, for putting on the
bands. The necessary quantity of sticks should, of course, be on hand,
-and 18 bands per fascine. Of these bands an extra supply should,
-however, be kept on hand, as many of them will tear; and if the work
-is to progress rapidly, a large quantity of bands should be on hand
when the work commences. With the exception of those made of wild
-grape-vines and willows, they should all be heated before the fire and
twisted a little, so as to make them tou gh. At their thin end they should
‘have a loop. In order to make the fascines of equal thickness, <. €., it
the shape of cylinders, a bundle of sticks, with all the thick ends to-
-gether towards the outside, is placed on the fascine bench ; and thus
‘one continues to lay bundles of sticks along the entire length of the
bench in such a manner that the thick ends of one bundle are always
over the thin ends of the next. Sticks are piled on until, by measuring
the circumference with the above-mentioned pliable switch (for which
purpose the fascine pinchers should also De used), one finds that the
necessary diameter has been reached. In tying the fascines, two men
press the sticks outside of the first cross together (with the fasein®
pinchers) in such a manner that the ends of the measuring switch, ap-
pli.ed close to the place where the pegs are tied, lap over a little; #
third man thereupon catches the bundles with the band in the sam®
place, and in such a manner that he can draw its thick end downward
through the loop, places the fork-shaped piece of wood on the 100DP:
pPresses it with one foot, draws the band downward (when drawn up:
ward it generally tears), twists it, thereby forms a sort of screw, and
finally sticks the thick end of the band among the branches of the fas-
cine. The fasciue pinchers should be drawn off geuntly, because otherwis®
the band might easily be broken by the rebounding of the sticks of the
fasm.ne. In this manner all the 18 bands are put on, at intervals of 3
centimeters, all the screw-like portions (see above) being in a straigh
line, 50 that when the fascines are fastened to the earth-work of the dike
they all may be on the inside. The next thing to do is to cut the a8
cine vertically 15 centimeters from the first band; from this point 02®
measures 540 centimeters and cuts the fascine again, the fascine pincl”
ors being put on the fascine outside of the saw with which the cuttipé
is done, and finally the fascine is trimmed and cleaned of all protruding
branches. If the bands are good, a laboring squad can easily finisk 2
fascine 540 centimeters long in one hour. For transporting such fascin®s
two men w.ﬂl be needed for short and three for long distances. If thé
roads are in good condition, a- two-horse wagon can carry eight such
fascines.

For the purpose of covering the earth-work of a dike with fascines
there will be needed for pinning them down thick pegs measuring 9
to 90 centimeters in length, and 7 to 10 centimeters in thickness. S\
Isen can easily make 1,000 such pegsinone hour. There are also need‘?d
vegs with hooks, measuring 1 meter in"length and 5 to 7 meters 1"
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thi(:kness; of these the same number of men can make ouly 300 per
our,

The bands which are to serve for fastening the fascines must be very
stI‘Ong and long, and have a loop at each end. To every hooked peg
one should count two such bands.

_ The fascines, which are close to the ground, should be entirely inserted
it and all the screw-like picces of the bands should be on the inside.
his Lottom layer of fascines is, at intervals of 30 centimeters, fastened
the ground by pegs measuring 60 to 90 centimeters in length. The
O.ther layers are pinned to the carth-work of the dike at intervals of
0 ¢entimeters, with pegs 1 meter
Ong (by the aid of these figures the
¥ole number of pegs needed may
€calculated). Nosucceedinglayer
Of fascines should be pinned to the
Sarth-work, until the empty space

Ctween the preceding oue and the
%all of the dike has been filled with - ==
arth well rammed down, nor should any of the places where oue fascine
Joing tyq other be above another such place. Every third layer should
IB firmly anchored by means of pegs and bands at intervals of 2 meters.

t wil], therefore, be easy to ascertain the entire mumber of pegs and
a,"(ls to be used for this purpose.

The fascine covering should be carried only to such a height as to
_e;“’e room for from 25 to 30 centimeters of carth, which should be well
rl‘almne(l down, Ifthereareanypiecesof sod, at least twolayersof these
h‘ %uld he placed on the topmost fascine before the ecarth is put on.

IS iy necessary in order that the cover may not project over the edge

the crest, when the earth begins to scttle after awhile.

8quad of five men, with one mallet, one spade, and one rammer,
,..a" Casily lay, pin, and anchor 21.6 meters, . e., 4 fascines measuring
= Metery each, in one hour. Some men should be ready with saws, for
Wing off the fascines, if necessary. In a dike running in a straight
‘e thig will, however, be necessary ounly at the ends. By pinning, the

SCines lose at least 25 millimeters of their diameter, which circum.-

c't"‘?ifl?leats(iflqd'be 't'a.ken i.nto (‘:011si(10.1":1ti0n 1{ thf, ;u;gth Of\ \‘vall i? lt]u bfa'

which a laboring sguad can cover with fascines in one hour.

st‘dndiug for this length of wall, and a for the necessary number of

0?3':“5 Ot: fascines for a given height of wu.]l, the thickness ({f the fas-

.8 being 22,5 meters, and the consccutive meters of fascines to be
I one hour being 21.6, the following will be the formula:

21.6
= a 0.225

u& .007"37"57&9 of wicker-work.—To cover dikes with wicker-work involves
tlittle trouble. This method, however, can be employed only in small
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dikes with a height of wall of 1 to 2 meters, as with a greater beight
the mass of earth would exercise too great a pressure on the weal wicker-
work. Whenever this method is employed in higher dikes their height
should Le Dbroken by several ter-
races. The material for wicker
work is, of course, branches, those
of the willow tree, whenever ob-
tainable, to be preferred, because
they will save the special planting
of trees, as such wicker-work wil
soon grow and have numerot$
shoots. ‘ If willow branches cannot be obtained, the branches of poplars
alders, birches, &e., may be used. The branches should be long ant
slender, and 2, at most 3, centimeters thick, so that they can e twiste
round ﬂlct sticks without any trouble. Very thin branches would hav®
to e plaited like the wicker-work of baskets, which wonld delay the
work and make it more expensive, One man with a batchet can i?
twelve hours cut enough Lranches to form 17 square meters of wicker”
work covering. The sticks for the wicker-work should be 5 to 8 centi
meters t_hick and project G0 centimeters above the wicker-work, a8
should, if possible, be taken from willow trees. If these sticks are t0
})e CUt_ from the solid wood, six men with the necessary tools can mak®
JOO‘O’f them in twelve hours; if, however, young stems or branches 0
sufficient thickness ean be used, this will be a great saving of time 8l
labor. *

Hints as to the manufacturing of the hooked sticks and bands b
already been given above under the beading of the fascine coverins:
Laths or poles will be required for connecting the sticks, about 2.
meters to every 2 consecutive meters of wall.

The covering of the dike with wicker-work is done in the followin8
manner : The sticks are driven into the ground, at intervals of 30 cer
timeters, tf) a depth of 45 centimeters, and to prevent their being pulle
out of position during the plaiting of the wicker-work they are at thell
tops connected by poles or laths. The wicker-work should enter 2
least 10 centimeters deep into the natural soil.  As in fascine-coverios’
the wicker-work is made about 25 to 30 centimeters lower than the diK¢
In order toaccomplish the work in the shortest possible time one shot
proceed in the following manner: The branches are laid down alon®
the entire line of the dike at u distance of one pace. One man ¢
mences to plait at one end by laying the individual branches altern?
ing inside and outside the sticks. If the branches are too thin 8eVer®
should be formed into a bundle, After the first man has prOCeedef1
to 6 paces, a second one commences to plait, to be followed at a simile?
distance by the third and last man. In this way the work will progres
rapidly, one man driving the other. The anchoring may, in dikes meas”
uring 1 meter in height, be done in the middle; and in dikes meast

ave

ring
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2 meters at one-third and two-thirds of the entire height, at intervals
of 1.8 meters. Double anchoring is done somewhat on the model of a
chess-board. If, e. g., at one-third of the height the 1st, 6th (or 7th), and
12th (or 13th) sticks bave been anchored, this is done at two-thirds of the
beight with the 3d (or 4th), 9th (or 10th), and 15th (or 16th), &ec. After
the wicker-work has been carried to the necessary height the last three
Or four branches are, at intervals of 1.8 meters, tied to the sticks with

ands, and finally earth is piled up over the wicker-work to the height of
25 to 30 centimeters and rammed down; or,as shown in the figure, two or
three layers of pieces of sod are fastened to the dike. A squad of three
Wen, supplied with the necessary tools, can ram in 300 sticks in twelve

ours, A squad of five plaiters needs a fascine knrife, a spade, and a mal-
let; and after the sticks have been driven in the ground they can finish

5 square meters of wicker-work in one hour, three men doing the
Dln-it-mg, while one man fills the space between the wicker-work and
the dike with earth, and another one carries the branches.

4. Earth-covering.—This consists of a cover of earth 45 to 90 centi-
Weters thick, which serves as a coating for a dike composed of loose soil.
) ]ﬂyey or loamy soil will be best suited for this purpose. This covering
18 made by piling up layers 15 to 20 centimeters high of soil carefully
freed from all stomes. Every layer is well rammed down, and, if the
Weather is dry, it is sprinkled. In order to have the earth-work connect

oroughly with the covering, it will be well to ram down the covering in

® shape of steps. Foralength of dike of 1 meter,one man with a ram-
Ier will be peeded, and to every 24 rammers, one man with a sprinkler.
1 this manner the carth-covering will progress at the rate of about 30
Centimeters per hour. Earth-covering can be used only when the slope
f the dike is very gentle, the base of the slope being equal to the en-
're height of the dike; and it one is compelled to cmploy this method of
covefing, the slope of the dike should be made to accord with it. This
cf)vel‘in{.r shounld Le sowed with grass seed or planted with willows, by
Stply planting young shoots. Horak says in regard to this: *“ Among
236 willows the common basket-willow is the best, as it will thrive in a
00%¢, moist g0il, and is well adapted to wicker-work and fascines.
Sene‘yea.n'-old shoots, 20 to 30 centimeters long, should be used, putting
ol]"en.-elghths of their entire length in loose soil and only allowing
8 e-eighth to protrude. The beds where these shoots are to be planted
ould be hoed in a breadth of 20 to 30 centimeters and to a similar
®Pth, and the shoots should be planted just as one plants young vege-
ables. If these shoots are well watered during dry seasons they will
glj?)w to the height of 50 to 70 centimeters during the first year. If the
8t Ots are simply stuck in a hard soil the bark and the germ are de-

TOyed, and the plantation will prove a failure.” *
co t the. earth-covering is planted with willows immediately after its

Wpletion it will, of course, not be necessary to hoe the soil, as it will

* Deutsche Fischerci-Zeitung, 1878, No. 21.
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be sufficiently loose, and all that is necessary will be to make holes in
the ground for receiving the shoots 1In old dikes and wherever the
earth has settled and become hard the hoeing should never be omitted-

5. Wood-covering.—This method consists in ramming in piles about 10
centimeters thick at intervals of 1 meter along the water side of the
dike. These piles should be square, and back of them strong boards
are placed, whose edges must fit closely together. They may also lap
over a little, but in that case more boards will be needed. The places
where the boards join should not be one over the other. These hoards
are-nailed to the Posts, which, in order to render them more durable,
are generally made of oak wood. Both the posts and the boards should
be covered with tar or creosote. Such wooden dikes, as they are called,
should not rise perpendicularly on the water side, but must likewise
slope somewhat, the base of the slope to be at least one-sixth of the
height of the dike. Wood-covering, however, should be employed only
in case of urgent necessity, <. ¢., when no other material for covering
the dike ean be obtained, for it is not only very expensive, but it is also
the least durable kind of covering, and requiring constant repairs.

C.—Stone dikes.

Unless constructed of square pieces of stone fitting closely together,
stone dikes are the least practical of all dikes; but if constructed in this
manuer they will be so cxpensive as to prevent the laying out of the
pond altogether. Dikes composed of earth and stones mixed will have
the least firmness, becanse the water will easily work a way for itself
between the stones. Such dikes must have a covering. Dikes com-
posed of a large number of irregularly shaped stoues, placed closely one
upon the other, will still let the water pass through. The walls of the
dike, at any rate on the water side, should therefore be well built with
ylorta-r and cement. Large stones, however, may well be used for fill-
1ng out the dike, if there is enough binding earth to cover it, especially
on the water side. But, wherever a firm dike is needed, and where it
1s 1mpossible to construct an earth dike with any of the coverings de-
seribed above, it will be safest to build along the water side a strong
wall with a slope towards the water, and supported on the back DY
stone pillars. Back of this wall the dike is constructed of stones ai
sand as firmly as possible. Such a dike should be very broad, 80 as
not to be pushed back by the wall (against which danger the pillar®
afford some, but not, absolute, protection), and of corresponding heightr
so that during freshets the water may not overflow it and carry awa¥
the back part, i. ¢., the dike proper. To make such an occurrence aDSO-
lutely impossible, it will be necessary to build a similar wall also on the
land side. In cases where the ditches furnish only gravel and sand for
the construction of the dike it will not be advisable to lay out & pond,
for the bottom of such a pond would not supply sufficient and suitabl®
food to the finer kinds of fish, especially the carp, and wonld not hold
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Water. The case will be different if the bottom of the pond has a layer
of good earth on the top, then sand below this good earth, and below
this sand good earth again. Neither wood nor stone dikes will then be
Decessary, but a dike made partly of earth and partly of sand and
8ravel, covered with one of the coverings deseribed above, will answer
the purpose.

D.—Fascine dikes.

These dikes are made of fascines in the following manner: A layer
of fascines is placed along the entire breadth of the sole in the natural
Soil, and fastened in the ground at intervals of 30 centimeters, with
Sticks or pegs measuring 60 to 70 centimeters in length. The next
ayer of fascines is placed crosswise over the first, the next lengthwise,
he next again crosswise, and so on until the dike has reached a proper

eight and shape. Great care should be taken that the seams of the
fascines are not one above the other, Every layer is anchored, like
t’l_le fascine covering, at intervals of 2 meters, and each individual fas-
Clne iy pinned to the one below with pegs measuring 1 meter in length
3 intervals of 60 centimeters. Each layer is well filled with sand or
8rave] before the next layer is put on. Such a dike should have a
gentle slope, and the walls, as well as tho crest, should be covered with
80od earth (if possible) to the depth of 25 ¢entimeters and well rammmed

Own. If the outer fascines are made of willow branches there will
S00n pe g growth of young willow shoots. TIFascine dikes are very dura-
ble, bug they require an enormous quantity of branches, and if there
ls.a, lack ot binding earth, the covering will also have to be fascines or
Wicker.work.

No rules can be laid down as to the material for building the wall
Ang constructing the covering, as this will have to be determined in
“ach case by the local circumstances, especially by the degree of firm-
Dess which the dike needs in proportion to the size of the pond and the
’lla‘ss of water rushing against it; and, in the second place, by the
og;ldillg material at one’s disposal. In a work like the present we can
th Y point out the advantages of one method over the other, leaving to

.© pond culturist the choice of the methods, according to his peculiar
a:]rcmnstances; and it is not supposed that, in a case where wicker-work
. '8Wers all purposes, he will choose the more expensive fascine cover-

&, even if he should possess all the necessary material therefor.

2. THE MAIN DITCH.

This diten should cross the entire pond in a straight line from the
3Ce where the water enters to its outflow. As it will be found advan-
th§e°11§ to have all ponds so constructed as to allow the wintering of ﬁs}],
o ain diteh should, wherever the given quantity of water permi'ts it,
o 3t least 1.5 meters deep. The width of the ditch at the top will be
termineq by the base line of the slope ; if the slope is gentle, it will be
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wide, and if steep, narrow. The question whether the slope is to be more
or less gentle will depend on the quality of the soil from which the ditch
is dug, whether it is firm or loose. The grade should also be taken into
consideration. The steeper tho grade the gentler should be the slopes
of the walls of the diteh. In very loose soil the base line of the slope
should be twice the depth of the ditch, in medium soil 1.5 of the depth,
and in clayey soil equal to the depth. The breadth of the sole may be
Iade to correspond with the quantity of water and the size of the pond;
it will be advisible, however, in case the quantity of water in the ditch
is as a rule moderate, but rises considerably at times, to make the sole
very broad, and dig out from it a small ditch corresponding to the aver
age depth of water. In small ponds, where it is not intended to winter
fish, the main ditch may be less than 1.5 meters deep, and its other di-
mensions should be made to correspond with this depth. If there is @
sofficient supply of water, a depth of 1.5 meters will be ample for win-
tering fish, and if the grade of the pond is very steep, and the greatest
height of the water above the bottom of the pond is more than one meé-
ter, it will be well to diminish the depth of the ditch by this excess of
height over 1 meter. The main ditch, as well as all the other ditches:
should be carefully coustructed, so that along the entire length the
apper width and the breadth of the sole remain the same, and the slop®
is even and smooth throughout, as otherwise thero is danger of their
being washed out,
3. THE SIDE DITCHES.

In order to drain the pond and lay it dry, small side ditches will.be
needed, which end at the banks. Their number will depend on the S{Ze’
location, and nature of the pond. Muddy and mossy ponds, containit8
many reeds, will require more such ditches than ponds with a firm bot:
tom, which are free from such obstructions. They should invari&bljt
fall towards the main ditch, for they are not only intended, wheneve!
the pond is drained for fishing, to compel the fish, as the water recedes
to fly to them, and thus to carry them to the main ditch and ultimately
to the fish-pit, but they should also lead the water by the shortest POS
sible way to the main diteh, and through this to the outflow. When the
ponds have been laiq dry and planted, they are to serve as recepf»ilcl‘{s
for the rain-water, and as channels through which it can flow off quickly"
During the fisherieg they are also intended to enable the ﬁshermen'to
penetrate into the thickets of reeds, and drive into them all fish whi¢
may have remained in these thickets, so that they may ultimately P®
carried to the fish-pit. In large ponds the main ditch and some of the
side ditches should be broaq enough for a boat to pass through themt';
The grade of these ditches should be the same, so that the fish do B0
remain scattered throughout the side ditches, thus making Asbif8
difficult.

If there are many depressions in the bottom of the pond, ditches
should be constructed from these to the main ditch, in order to c2U8¢
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the fish to enter them, and allow the fishermen to approach these de-
Pressions for catching the fish hiding in them. In ponds containing a
great many reeds the side ditches are also to serve as roads by which
the fish may easily reach their feeding-places near the banks, and as
Places of refuge in all parts of the pond, where they may find safety
from birds of prey and other enemies of fish. Their construction and
maintenance should therefore keep all these purposes in view, and they
Should be kept clean at all times. After the ponds have been laid dry,
and the fisheries are over, special attention should be given to the clean-
Ing out of mud from these ditches.

4. THE FISH-PIT.

. In order to drain a pond completely and catch all the fish contained
In it, the fish must be gathered within a narrow space, where they have
Water enough to prevent any suffering during the fisheries. Tor this
Purpose it is necessary to have a depression near the place where the
Water flows off into which the fish may gather when the pond is drained,
and from whick they can easily be taken with nets. This depression is
Called the fish-pit. When the pond is being drained, the fish, as the
Vater recedes, seek the deep water of the ditches, and through these’
they enter the fish-pit. The fish-pit will best be formed by widening
_the main ditch either on one side of the diteh, as we generally find it
1 01q ponds, or extending it equally on both sides, which will probably
be the more practical way.

The fish-pit should be kept as clean as possible of mud, and it will
therefore be advisable to line it with wood. This should only be omitted
2 ponds which have a very firm bottom and but little mud. The fish-
Dit of those pondsg, however, which are to serve as spawning ponds
Should be lined with wood, unless the bottom is very clayey and firm,
80 that it may be possible to tale out all the young fry. The fish-pit
8hould be entirely free from stones, bushes, reeds, &e., so that the fish
Iay not hurt themselves during the fisheries and during wintering, and
kewise to prevent any tearing of the nets. After every fishing season
the fish-pit should, therefore, be carefully cleaned. If the fish-pit is
only to serve for fishing purposes, its depth need not be very great, hut
In order that the water may Dbe let off entirely, and the pond may be
Cleareq of fish, its bottom should be higher than the outlet pipes. If the

Sh-pit is intended also for wintering fish, its depth should be great
®lough to prevent the freezing of the pond in winter, and it should be
4% least 2 meters deeper than the greatest depth of water elsewhere in
the pond.

In order to gain some means of determining the approximate size of

e fish-pit, we will state that one generally counts 800 cubic decimeters
°f water to 100 pounds of carp; but it will in all cases be advisable to
cc:“nt double this quantity, especially when the fish-pit is to serve as a
Wintering Place, or when there is a possible lack of water during the
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fisherjes. Fish of prey, like bpike, &c., need a still greater quantity of
water and consequently a still larger fish-pit. As not only the success
of the fisheries, but also the safety and well-being of the fish during
winter, depends on the proper construction of the fish-pit, it should be
carefully constructed and kept scrupulously clean.

5. THE OUTSIDE PIT.

In order to catch those fish, which, in spite of all precautionary meas-
ures, such as grates, nets, &e., escape through the outlet pipes, a de-
pression corresponding to thLe fish-pit should be constructed on the
land side of the dam, where the water leaves the outloet pipes, so that the
fish nay be gathered aund caught in it. This depression is called the
outside pit. It should be closed against the outer outlet ditch by &
Darrow grating. This will be all the more necessary it below the maid
pond there are spawnin g or growing ponds which are fed from it, so &8
to prevent fish of prey from entering them. The grating is not only
intended to prevent the food-fish from escaping, but also to retain small
fish which are used for feeding the fish of prey in the main ponds or
tanks. The outside pit should always have a depth of water sufficient
. to keep the pipes under water, as only thus will they last for centuriess
while, laid dry and exposed to the air, they will soon decay. The size
of the outside pit will be regulated by the size and location of the poud,
as well as by the quantity of fish it is expected to hold. With large
ponds the outside pit is generally a square hole in the ground lined
with wood.

6. DITCHES FOR THE SUPERFLUOUS WATER.

Whenever streams or brooks pass through a pond, it will be neces-
Sary to place a weir with locks in these streams or brooks, so that t}le
necessary quantity of water may at any time be let into the pond, whl.le
the superfluous water must be carried away through ditches. This \*_1'1“
be necessary particularly in mountain streams, as during heavy rainé
they will carry a great deal of gravel, small stones, and mud, which
would soon obstract the pond. Such waters should be caught outside tho
pond, or the weir, iu the ditches which carry it round the pond, so as ¥
join the stream again below the pond. The ditches for the rsuperﬁuo_lls
water should be of sufficient breadth and depth to receive the quantity
of water which may be expected, Theyshould be carefully constructeds
as irregular sides are much more exposed to the destructive force of the
water than smooth oneg, For better protection it will be well to planb
the sides with willows, Wherever the tap system is employed, the out-
let pipes are, after the water in the pond has been raised to its normal
beight, closed by a tap, which is not drawn till the fisheries commence
unless special circumstances should require it. In small ponds, whos®
supply of water is, as a general rule, small, and at times interrupted—
a8 is specially the case with sky ponds—it will be necessary, in order t0
keep the water at its normal height, that a suitable means of escape
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Should be furnished to the water, somewhere along the bank, usually
Dear the point of the dike. This is likewise done by ditches which re-
Ceive and carry away all the superfluous water from the pond and the
8urrounding cultivatedland. These ditches, of which a large pond should
bhave several, must at their starting point near the bank be closed with
grates, so that no fish can escape through them. Such ditches also be-
¢ome necessary, where, after violent rain storms, or by the melting of
the snow in spring, there is danger of inundations. To receive and
Carry away the water from such inundations, ditches should likewise be
Constructed in suitable places.

7. ARRANGEMENTS FOR LETTING THE WATER IN AND OUT.
A.—WEIRS WITH LOCKS (SLUICES).
The feeding ditch receives its water either, a, from a river or brook;
» from one or several springs; ¢, from rain or snow water (as in sky
bonds); 4, from other ponds.
% A pond may be fed by a river or brook, either by having a portion
Of its waters led into it through channels, or by causing the entire
Stream to pass through the pond. In both cases it will be necessary to
EUt a weir, with locks, at the place where the water enters, so that the
Upply of water may be properly regulated. In the first case, the water
E:rsll.es its natural course in the bed of the river; and, in the second
58, 4. ¢, where the weir is placed in the stream itself, the water has to
tl? led in qditches round the pond to rejoin its original stream below
®same., Ir both cases a narrow grate should be put at the place
€re the water enters the pond, so as to keep out intruders, especially
8h of prey. Such weirs are constructed in the following manner:
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Along the banks of the river, or at the opening of the dam (when
Took or river passes through the pond), strong wooden posts, a b



510  REPORT OF COMMISSIONER OF FISH AND FISHERIES. [44]

and ¢ d, are rammed in, and connected by a cross-beam of equal strength,
l /. The opening should be tolerably wide, especially where much water
flows into the pond. Tble bottom should be covered with strong pieces
of wood, or with masoury, up to a level with the average height of the
water. Ou this foundation rest strong movable boards, g, &, ¢, which
should fit so exactly in grooves in the posts that no water can pass
through. The two posts ¢ & and ¢ d must be so firmly copnected
with the dike, or with the banks of the stream, that the water cannot
possibly force a passage between the posts and the sides of the dike.
Instead of making grooves in the two posts @ b and ¢ d two posts
may be placed on each side so elose together that the spaces between
them form. grooves for the hoards. In that case the posts should be 50
close together that 1o water can pass between them and the boards.
The lowest board should fit exactly in a groove in the strong beam on
which it rests. It will, of course, depend on the aceuracy with which
all this work is done whether the flow of the water can be properly reg-
ulated. The foundation beam, with its groove, should always be secured
by iron clamps, so as to resist any pressure of the water. If one board
1s not sufficient, another one, or several, one above the other, should be
used. Suitable contrivances should be connected with the cross-beam
Lf for raising and lowering the boards. The easiest way to do this is t0
make the cross-beam in the sbape of a roller, 4s shown in the figure, OF
to place a roller immediately below the cross-beam. The roller and
the boards are connected by a chain, %, so that by turning the roller by
means of the lever j the boards can be raised or lowered. When the
boards have been raised to the desired beight, the lever is fastened t0
the post ¢ d by the chain m, and secured in its position by a padlock, %
80 that the arrangement cannot be tampered with, If the weir is very
broad, it may be well to ram down in the center one or two posts of equal
strength with the side posts, and use only short boards, which run in the
grooves formed by these center posts. These short boards are easily
raised and lowered and may be recommended because the water cab
be more easily regulated by them, as it will not be necessary to opet
the entire weir. In order to give firmness to the whole, strong posts
should be laid close together at the bottom of the weir, and reach up to
the first board. In order to prevent the water from washing out the
hole:es underneath the weir, and thereby forcing a passage (which migh?
easily happen if the weir wasg placed directly upon the ground), the grout
below the weir should be covered for a length of 2 to 2.5 meters, or mOré
with strong posts and boards forming a firm floor, so that the superfl-
ous water may easily flow off along this floor. Such weirs are, especially
in large ponds, the safest and simplest means of regulating the water:
Ifitis impossible to carry off the superfluous water of a brook or streat?
passing through a pond by means of outside ditches, it should be allowed
to flow in over a weir, 80 as to direct it towards the exit by the ghortest
road, so that the fish may not be disturbed or carried away by it-
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Wwill always be found advantageous to have smaller or larger weirs, ac-
cording to the size of the pond and the quantity of water which flows
nto it, as they are, after all, the best means of regulating the supply of
Water, It will, under all circumstances, be advisable to keep the sluice-
gate under lock and key, so that it cannot be opened by mischievous
Dersons. This can be done in a very simple maunner by a lever which
holds the boards in position, and which is locked to one of the side-
Dosts,

In large ponds it may become necessary to construct canals through
‘e Danks and dikes for the supply and exit of the water, generally
W very steep places. Such canals should be very cavefully constructed,
80 that no damage may be done to the bank or dike, and experts
Should pe engaged for the purpose. Such canals mnay also be neceded
M ponds which have weirs, so as to supply still more outlets for the
“'att‘l‘, to decrcase the force of the stream passing through a pond, or

carry off the water from remote portions of the pond, for which pur-
Poses weirs will not always suffice. For draining the pond for the pur-
Dose of fishing, there are conduits or pipes underneath the dam, through
Which the water may flow out. They fully answer this purpose, for
Weirg or sluices arc not so practical in this case, as their management
B always connected with some dificulty.

band ¢, The supply of water from springs and, in sky ponds, from

® atmosplere, will never be so large as to make it a matter of indiffer-
?Dce whether this supply is constant, or whether there is, in sky ponds,
4bything to prevent the free entrance of rain or snow water; but as a
8eneral rule these means of supplying water need no special regula-

0. Weirs are therefore not needed, and all that is necessary will be
but a grate at the place where the water enters freely, but which
f_re"ents the fish from escaping. Any superflzous water may be car-
ted off through outside ditches or be led to the lower pond or ponds.
i d. A lower pond (or ponds)is filled from a higher pond by simply let-
ln.g the water flow to its destination through pipes, until the desired
81ght of water has been obtained, when the tap is driven in again.
¢ supply of water coming in during the course of the ycar reaches
8 lower ponds through the outside ditches of the upper ponds, until a
1 supply is obtained, and the superfluous water is carried off through
€r ountside ditches. All that is needed to regulate the water flowing

pl ough these various ditches will be to put grates in them at suitable
aces,

1y

B.—WATER-PIPES.

i To drain a pond for the purpose of fishing two means may be employed,
Tllf" taps and stand-pipes. For both these methods pipes are needed.

€8¢ pipes are laid borizontally through the dike. They should lie
20 centimeters deeper than the bottom of the pond, or rather of
sh-pit, in which they open, so that they can receive all the water.
0 Prevent the water from flowing out too near the dike, whereby it

the f
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might be damaged, the pipes should extend 2 or 3 meters into the pond,
and project about 1 meter on the land side. 'When laid, the pipes should
be well enveloped in clay on all sides, so that the water may not force
a passage by the side of them; for this will always be the place wher®
there is danger that the water may escape from the pond. These pipes
are made of the trunks of trees which are split in half and hollowed
out; another half trunk, likewise hollowed out, is used for the npper
portion, or lid; as soon as the lower one has been laid, the upper one i$
placed on the top of it. They should, of course, fit accurately. Fof
this purpose a layer of fine moss is made, carefully cleaned of roots,
branches, stones, &c. Such pipes can hold a good deal of water, and
are, especially in large ponds, the safest means of supplying an exit for
the water. If made of sound pines felled during winter, they will Jast
for centuries, provided that they are constantly kept under water. A8
the laying of the pipes always nccessitates the digging up of the dike,
durability should of course be the first consideration ; for this labor in-
volves many inconveniences and considerable expense. The width of
bore of these pipes should be regulated by the size oi the pond, 8o 88
to allow the water to flow off in a suitable period of time. "As a rulé,
however, the bore should not be wider than 30 centimeters, particularly
as the water is apt to widen it in course of time. In large ponds there
should be two, three, or more of these pipes, which should be laid a6
such distances from each other that for the purposes of repairs one 0

them can be dug up without interfering with the others.

In small, remote ponds, which are apt to be visited by fish-thieves
the openings of the pipes should be narrow, so that the water cannof
flow off quickly. and requires more time than fish-thieves generally have
at their disposal ; for it will of course be easier to steal fish from a pond
which can be drained in four to six hours, therefore in one night, than
from one which takes from twelve to twenty-four hours.

C.—THE BTAND-PIPE.

_This consists of a second pipe placed verticall on the exit-pipe. This
pipe islikewise made of a hollow trunk which is open on one side,where
grooves run along its edges in which small boards can be inserted, a1
easily removed. The vertical pipe should project somewhat over the
dike, so that the pond nay be filled to any desired height. According ¥
Jokisch, vertical pipes are also employed which are only as high as the
average height of water in the pond (especially in ponds which have ?
constant supply of water). Such pipes are left open at the top, s0 that
the small boards reach as far as the other sides of the pipe. The upper
square opening is covered with a grate, so that the water when it l‘i?es
above its normal height may fiow off without carrying any fish with
it. The same author says that a better contrivance of a similar chal”
acter may also be connected with the common vertical pipes. They are
allowed to rise as complete pipes (not halved), and only a little above
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the high-water mark they are cut down, so as to form a point resem-
bling a roof, and small boards or picees of tin are nailed to the top, so
38 to prevent it from rotting. The ]v"jy, 15.
Small boards should fit accurately so
that ag little water as possible may
00ze through ; and all cracks should
¢ well closed with a mixture of clay
and fine-cut straw, and covered with ===
tar and sand. Where thero is danger =
that jce may press against the vertical —— NN
Pipe, it will be well to drive somo piles — ¢ AR N
‘0 front of the pipe, so as to prevent the | \
1ee from loosening the small boards.*
eliug says: ¢The exit-grate needs . =
Some arrangement to raise the water T
“hich flows through it, to any desired height, and cause it to flow
ut, for on this depends the regulating of the height of water in
the Ponds. In large ponds only one vertical pipe can be used. With
Srateg having projecting sides, the vertical pipe is placed on the foun-
ati011~bea,m and firmly connected with it, as well as with the top of
© grate. The open side is turned towards the pond, and each side
S a groove in which are inserted small close-fitting boards corre-
sD(’“ding to the height of the water. Only above these boards can the
ater of the poud flow off, and by inserting them; or taking them out,
® height of the water can cagily be regulated. The space between
he 8ides of the pii)e and the corner posts is closed by picces of wood.
~Uthe back the pipe has an opening in which is inserted a small pipo
Nded to carry farther the water coming from above. The space
s;’}lnd this small pipe is filled up with clay well rammed d.own. A
il Simpler arrangement, bat only sunitable for small ponds, is the so-
“alleg monk. Instead of the foundation-beam a long pipe is laid
1 Tough the dike, 80 as to project on both sides; with this p‘ipe is con-
thc 1a vertical pipe, also with grooves and small boards inserted in
8. If this monk is allowed to project far cnough into the pondto
nalke i difficult to reach it from the shore, it will not be easy to damage
? ®pecially if the water is deep.” t .
8 °00rding to Horak, vertical pipes are employed to advantage where
all brooks pass through a pond, and where it is desirable to keep the

Wi ’

ir;lt.er at an even height. The topwmost little board is, so to speak, the

Dadlciltor of the normal height, and all the superfiluous water will easily
S8

litg) Over it. The pond may be drained gradually by removing one
©board after the other till thoe bottom is reached.}
am inclined to prefer the stand-pipe, both in large and small ponds,

*Jokisch, Handbuch der Fiacherei, 1804.  (Manual of IPisheries,)
t Deliug, Teichwirthschaft, pp. 87, 88.
t Horak, Teichwirthechaft, 1869.

Mis, 68——33
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to all other methods of carrying oft the water, not only because it is
self-acting 'in keeping the water at a level even at times when the
supply of water is superabundant, thus rendering outside ditches upn-
necessary, and because the draining of the pond can thereby be casily
managed and regulated, but also because the change in the height of
the water, when the supply is scanty, can readily be recognized by it
When the water falls one can, so to speak, read its height on the stand-
pipe, for which purpose it will be well to make the little boards all of on®
and the same height and number them; and as it is important for tho
pond culturist to be able to find the different causes of the varying pro-
ductiveness of his ponds, he will be aided in this by the stand-pipe which
will enable him to ascertain at once the height ot the water. Stand-
pipes will, therefore, be of special importance in sky ponds.

D.—Tuk TAP-EXIT.

This consists simply in placing a suitable piece of wood, called the taP
il the opening where the stand-pipe, described in the preceding chaptel
joins the exit-pipe. 1In small ponds short, and in large ponds long, taP8
are used. Tscheiner says regarding short taps: ¢ The short tap, whic
does not protrude above the surface of the water, will prevent thioV”
ing, and deserves special wention. It is about 60 to 70 centimeter™
long and shaped exactly like the lower portion of o common tap. After
it has been firmly inserted in the hole, some centimeters, both in depth
and breadth, of the wood are removed from the top, which is cover
with a broad piece of iron having a long and narrow hole in the coenter
For drawing the tap a so-called key is necessary, consisting of a cross
shaped piece of iron, which waust fit in the hole. To the other end of
the key a pole is fastened. If several small ponds are to be closed PY
a short tap, the holes in the taps should be all of the same size, 50 tha
they can all be opened with®one key. To open a pond closed in this
manuer, seek the hole with your key; as soon as found, insert the keyi
turn it half around, and thus lift the tap from the water. This cal, ©
course, only be done in smaH ponds, when the taps are not large, 37
consequently not very heavy. In very small ponds, where diminuti¥®
taps are used, it will be sufficient to make at the top of the tap a Smf"l
notch, in which, when it is to be drawn, the so-called pond-hook is 3
serted.” _

It should be observed that these contrivances for drawing a short f,alt
will not suffice for drawing it out entirely, as it has to be driven it verd
firmnly in order to keep the arrangement water-tight. It will therefor
e necessary in all cases to loosen the tap by knocking it several times,
when it can be taken out without the aid of any special contrivance-
the method described aboveis to be employed, it should not be forg?
to give the iron on the top a coat of paint to keep it from rusting-
the mowment when the tap is drawn, a piece of wire-work is inserted

gten

il
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the hole, A grate should be putin front of the exit, or it should be su-
Tounded by a standing net.

In great ponds where the pipes are large, and where the tap closing
them iy correspondingly large and heavy, it consists of a piece of solid

Wood, about 3 meters long (if the pond is very decp, still longer), the
Ower part of which is formed by the tap. In order to insert and draw
IS tap, the following contrivance will be necessary :
On both sides of the exit
%ening strong posts, e f,are
Mivey in, which at the top
e connected by an equally
_Btr()ng. cross-beam, g g, and,
Morder to make the structure
Still Stronger, arc further con-
Necteq by two braces, b k. In
¢ center of tho cross-beawn
fre is an opening, A I,
Yough which runs the tap-
Dole, ¢ b,* and which when
O tap is inserted projeets
out 30 centimeters above
© cross-beam.  The head of
il‘(ﬁ, ti_l-p-pol(.*, is covered \.vith -
iy ’ In \\.'hlc]l a strong iron
fus% 18 111'11.1ly inserted and
Ched with screws.  All
Dl‘Z Yil'On:\vork is painted, to . -
vent it from rusting. Wheroe the tap-pole passes through the cross-
“am g strong screw is driven in, 80 as to prevent mischievous persons
Towy drawiy g thetap. 1f (here are several such tap contrivances, it will
Swell to haveall these screws of the same size, so that they can be drawn
¥ ong and the sawe serew-driver.  Whenever the tap is to be drawn, a
oug pole is passed through the ring, and by moving this pole up and
O%n (which operation requires three and sometimes more men), the
‘ab is loosened and finally pulled out. Inlarge ponds such contrivances
are, oy two sides, surrounded by a stonoe or wooden wall, 50 as to protect
t “I againsg waves and ice. This wall is not continued on the side
.‘?}Vilrdg the pond, but is here replaced by a grate to prevent the fish

gy T : e [T, R e
in 1\1- hesg figures, with their explanations, are often obscure or jn orror.  I%or ingtance,
Yig,

17, 2 means two different things.—liprron.
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from escaping through the exit-pipes into the outside pit, whenever the
tap has been drawn and the pond is being drained. In small ponds it
will be suflicient to surround these contrivances on three, and sometimes
on four,sides with grates; or even owitting these, to place simply a stand-
ing net in front of them during the fishing season. This, however, will
be advisable only when a very short tap is used. Iorwmerly the entiré
contrivance was sheltered by a roof, and has from this circumstance 1€
tained its name, “tap-house.” If this tap-house is placed far out in the
pond, it is connected with the dike Ly long boards which answer the
purpose of a bridge. Of Jate years the tap-houses in large ponds have
been built of stone and masonry. Horak says, regarding the advan
tages and disadvantages of such tap-houses, as compared with wooden
ounes:

“On the Wittingau estate a beginning with stone tap-houses was
made jn 1831; and since that time the old wooden tap-houses are, il
stead of being repaired after the spring floods at a great expense, ¢
Dlaced by new and solid ones built of stone. They are not only to D¢
preferred because there is a saving of lumber, but also becanse they
offer many other advantages. In the first place they are better able t0
resist the winter storins, and the floods and ice of spring, and they very
scldom need repairs ; the outlet pipes are not placed upright, bat i
clined at an angle of 40 degrees, and arc protected by a solid stone ¢cov”
ering.  Inthe old wooden tap-houses the front was oceupied by a grate;
that portion of jt which was under the water could, of course, casily
resist any hurtful influences, while the portion above the surface, owing
to the changes in the weather, would soon deecay, and frequently be de-
stroyed by the waves and by masses of ice pressing against it, whicl of
course would cause the fish to escape into the tap-houses, and thence
into the outside pit. 1t is now customary in stone tap-houses to hav®
the grates entirely under the water; these grates resemble squif®
cages, which, back ot the searf of the wall, are insected in the botto™
of the pond, and can be seen only when the pond is entirely drained-
It eannot be denied, however, that stone tap-houses also have the"r
disadvantages. As these stone tap-houses require the tap-pole to bel?
a vertical position, it will be necessary, in building a tap-house, to drive
a shaft in the searp of the dike down to the pipes. and there make &°
opening to admit the tap. The entire structure becowes more erect, ,‘b
moved closer to the terrace of the dam, and is connected with it
such a manner that the new tap-house only forms a sort of projectio”
on this terrace. ) .

“Among the disadvantages of stone tap-houses we must also mentio?
the following: During very cold weather the tap-poles will freeze 1n
the water, and as thercis no possibility, asin the old wooden tap-houses
to get at the opening of the pipe, it will be necessary, whenever wmxcl‘
ix 10 be drained off during the winter, to heat the lower wall near ¢
openting in the pipe, until the ice melts and the tap can be drawh. rot
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Erates are not practical. It has happened that through oxidation iron
grates becamce so obstructed that openings had to be forced with strong
Dboles, during which operation some of the bars of the grate were gen-
erally broken, and, to prevent the fish from escaping, the holes in the
Brates had to be stopped with fascines. Wherever iron grates have
¢en employed they are gradually being replaced by wooden onges.
hen stone tap-houses were first built iron taps were fastened to
¥ooden poles, which, however, did not prove a practical arrangement,
Ccauso it fxequently happened that the iron taps remained in the pipe,
And only the poles were drawn, which, of course, necessitated labori-
Ous ang expeusive repairs. Although the stone tap-houses are liable
0 canse peculiar difficultics, the pond culturist should not thercby be
tiscour, aged, but he should endeavor to improve these tap-houses in
Very possible way, because, on the whole, they are far preferable to
e old and cumbersome wooden boxes.”*

E.—THE GRATES.

All the exits of a poud must be so arranged that the water can flow
easily, without giving the fish any chance to cscape. For this pur-
Pose grates are placed not only at all the exits, but also at the places
ere the water enters the pond, for it is well-know n that fish like to
80 againgt the stream.
elius gives the following description of the grate:
“Itis a wooden grating, the bars of which are placed vertically, and

Vhich is close enough to heep the fish from passing through, while it
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wooden foundation another cross-beam is laid, d ¢, in which the bars ar¢
inserted. The upper one of these two cross-beams is firmly joined t0
the side posts. The space in front and back of the foundation is filled
with clay, which is rammed down firmly and smoothed on the top. OB
both sides of the posts a’ wooden wall, f'g, is placed. The beams form-
ing the foundation are on a level with the bottom of the diteh, while
the wooden wall has about the same height as the average level of ﬂlf’
water. Several feet above the surface of the water a cross-beam, # b
connects the two posts. The space between the foundation and t-ll.lS
cross-beam is occupied by vertical bars which are inserted in holes il
the eross-beam and in the foundation.”* It will be fonnd exceedingly
practical to have two such grates meet at an angle, so that they ea!
better resist the pressure of the water, and let more water pass through-
Wherever the pressure of the water is not very strong a simple graté
will suffice.

III.—FILLING TOE POND WITH WATER.

After the pond has been constructed in the manner deseribed above
and after the dike has Leen allowed to dry and become firm, the pov
can be filled with water. In filling a pond two questions have to bo
considered, viz.: 1. How is it to be filled? and 2. At what time?

1. HOW FILLED.—When the pond is to be filled, all the exits have
to be closed up, the taps are firmly driven into their places, and the
tap-pole is screwed to the cross-beam. All crevices round the tap g,re
carcefully stopped up with moss or clay, so that therc is no possibility
that the water can enter the pipes. Ifarth may also be piled up roun!
the tap, and rammed down firmly, but if the tap is short, the l)lﬂcg
should be marked, so that it can easily be found when the pond is to 1f )
drained. A4 the stand -pipes the little boards are placed in thell
grooves and screwed to them. If it is noticed that, in spite of all Pl‘“:
cautions, water oozes through in some place, it will be necessary to c"’”r
struct a dam of earth and sod round the place; for even if the qn:mtlf-,)s
of water which oozes out is very small in the beginning, such Pmc‘1
will gradually widen and do great damage to the dike and the pon®’
by decrcasing the water at a time perbaps when every drop is lchilcfl;
This case is particularly liable to happen in carp pounds which 1‘0“”‘1)9
stocked for two or three years. All these precautionary meaSUr]L
should le taken before the pond is filled, and some little time S']'""qs
be allowed to pass, so the work may become firm. = After all this ]he
been done, the places where the water enters are thrown open, and 1
desired quantity of water is let in. nd

2. WIEN FILLED.—Th'e usual times for filling ponds are spring :}ter
autumn. It will depend on the use to which the pond is to be I"}t ?f
the fisheries have come to an end, which of these two seasons i8 to

. in
selected. If the pond is to be stocked with fish before winter s0t8 7

* Delins, Teichwirthschaft, p. 87.
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it should De filled in antumn. If it takes a long time to fill a pond,
Which is the ease with large ponds, especially those whose supply of
Water is scanty, and still more with sky ponds, which are entirely de-
Pendent on rain and snow water, it will become imperative to fill the
PODd soon after the autumn fisheries. The necessity for filling a pond
M autumn, which might have been allowed to lie dry during winter,
Mmay sometimes arise from the circumstance that the water is needed
for other purposes besides the fisheries, e. g., to drive mills or to form a
8upply in case of fire. The time for filling a pond will, of course, also
depend on the quantity of water which can be disposed of.
If none of the above-mentioned circumstances render it advisable to
fill the pond in autumn it will, as a general rule, be well to let it lie dry
uring winter, and not fill it till spring. Thereby it will become possible
0 make necessary improvements in the pond, to repair the dikes, clean
tl_le ditches, Jevel rough places on the bottom of the pond, remove inju-
Tlous plants and superfluous mud, and to hoe the bottom, so as to ex-
Pose all jits parts to the influences of the atmospbere, which makes it
talthier for the fish and better calculated to produce worms, other
ﬁsll~food, and useful aquatic plants. Young fry of fish.of prey found in
® spawning and raising ponds may be destroyed, the number of frogs
mfly be diminished, &c. It will be seen that the advantages connected
With letting a pond lie dry during winter are so great that no pond
Which is not to be stocked with fish in autumn, nor & pond whose sup-
?ly of water allows it to be filled at any time, or which can easily be
‘"?d in spring-before, it is stocked with fish, should be filled in autamn.
18 is all the more necessary if the pond has been stocked for two or
more consecutive years, as owing to the lack of atmospheric influences
'¢ bottom will cease to yield the necessary supply of fish-food. This
w‘”_ malke itself particularly felt in those ponds which have to produce
Cir own supply of fish-food; and less in those ponds which receive much
iftel‘ from cultivated fields and meadows, or are entirely dependent on
s&ls mode of supply ; as, for example, the sky ponds. On the other hand,
tit,Ch ponds are more liable to accumulate an excessive and injurious quan-
Y of mud.
sai&s regards those ponds which remain filled f(?r t“f'o years, Teichmann
nois tha}: his experience has taught him that it will be advantageous
Sta t0 give them their full supply of water during the first year. He
N tes that during summer one entire side of these ponds was used as pas-
Te close to the water’s edge. On these dry places the cattle deposited
le"' excrements, and it was certainly beneficial for the fish to expose
{ese Places to the fresh air during an entire summer. After more water
a,d: let into the pond in the second year, the fish undoubtedly found an:
ing l;gaut supply of food in those places which had remained dry dur-
© preceding year. This experience appears to make it desirable,
r certain circumstances, especially in large ponds which remain
for more than one year, which are shallow and have no high banks,
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not to admit the full supply of water at ouce. 1If the circumstances are
such as to allow the water to be admitted and let out at any desirable
time, and if it is not intended to fill the ponds immediately to their full
height, stand-pipes are to be preferred to tap-houses. Taps cannot be
drawn until it is desired to drain the pond entirely, because, in ponds of
any size, it will be difficult again to drive them in firmly and make them
water-tight. With stand-pipes it is possible to fill a poud to a certain
desired height, and to let the superfluous water flow off through the
stand-pipe.* A pond which is not ehtirely filled during the first year
should receive a quantity of fish corresponding to the filled portion, and
not to its whole area, and it will be doubtful whether the relative in-
crease in the weight of fish will be the same as if the pond had received
its full stock of fish. More will be said on this subject under the head
of stocking the ponds.

IV.—TMISH-OULTURE.

As has been said above, pond culture comprises both the raising of
fish (fish-culture) and the keeping of fish. Local circumstances, such
as the number and size of the ponds, their location, the nature of their
soil and water, &e., will determine the manner in which pond culture is
to be carried on. In some places, therefore, fish-culture and the keep-
ing of fish will have to be combined, while in others these two branches
of pond culture will have to be carried on separately, in order to derive
the greatest possible income from a certain given area of water. With-
out fish-culture, however, pond culture will always remain incomplete-
The keeping of fish, without fish-culture, means only to use a pond ac-
cording to its locality, nature, and local circumstances.

A .—Carp-culture.

Fish-culture may extend to several kinds of fish, but, as a geuerﬂ'l
rule, pond culture relates exclusively to the culture of the carp. TFron
an economical point of view the carp must be considered as one of tho -
most important f00‘1'1’1'0(lucers, as it destroys no valuable food-matters
its food principally consisting of products of nature which could not
find any other use, and of the refuse from the human household ; as it
i3 easily satisfied as regards the nature of the soil and water ; as it is &
very hardy fish, which can easily be raised almost anywhere; and a8
it grows rapidly, has a fine flavor, and everywhere finds a large and
ready sale.

Systematic pond culture requires at least four ponds: 1, a spawningé
pond; 2, a raising pond; 3, a stock pond; and 4, a winter pond. These
four kinds of ponds are ubsolutely necessary for.systemitic fish-culture:

The spawning pord is uneeded because the spawn and young frys 1
placed in ponds with larger fish, could not be sufficiently pmtect(?
against numcrous dangers. The young fry should, therefore, be/;ﬁl

* Teichmann, Ucber Leichfischerei, 1812, p. 40,
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Small ponds by themselves, so that the proper care and supervision can
U6 exercised. It would, of course, be possibly to carry on carp-culture
In a Jarge pond in such a manner as to let the carp spawn there and grow
Up there until they become marketable. In this case the full-grown
fish would be caught every year, but thewr number would not be very
arge, nor could they always be obtained at the right time. This method,
th‘.‘treforc, is only excusable when a person possesses only one pond. In
that case it would hardly be proper to speak of regular systematic
Pond culture, and it would be advisable to confine himselt to the keep-
Ing of fish, In cases where only one pond can be cultivated all that
Will be obtained will be the leavings of the pike. By keepiug the young
Ty in ponds especially adapted to their needs (spawning ponds) the
Ereatest possible quantity of young fry may be looked for with absolute
c‘~'3l‘i:a-inty, and when these young fish have grown sufficiently to be trans-
erred to larger ponds there.is reasonable hope that they will thrive,

ecause they have become strong enough to avoid dangers, and are
Woreover not exposed to as many dangers as- the young fry.

YOung fry of one summer cannot immediately be placed in the large
Main or stock ponds, as these, in order to answer their full purpose,
Ave to be stocked with other fish besides carp, especially with fish of
Prey, ¢, g., pike; and even it this was not done intentionally, it would
e.eX(leedingly difficult to keep such ponds entirely clear of fish of prey.

18, therefore, necessary to have other ponds, in which the young fry
‘an be raised and grow strong enough to be trausferred to the stock
Dondq ; and these ponds are the raising ponds. But since, as a general
Tule, the young fry have, during the second summer, not yet become
Strong enough to escape the dangers which threaten them in the stock
Ponds, another raising pond, No. 2, will bo needed. If it is impossible

have this second pond, nothing remains but to place the young fry of

W0 summers at once in the stock ponds, and let them remain thero
ree, or at least two, years, which, as will be shown later, is not
ad"&lll‘,zu,r0011s. :

After the third year has been completed—1I always count in the
8I’aawning' year—the young fry have grown large and strong enough to
Share pond with other fish, and they can, therefore, be transferred to

€ stock ponds. In the stock pond the fish are allowed to remain one or
awf) years, i, ., until they have reached a weight of at least 2 ponnds

Plece, and have thus become marketable.

Ag only in very rare cases the spawning and raising ponds are of

Sufficient, depth and of a character to permit the wintering of the fry
young fish, a fourth pond will be needed, which is of suflicient
€Pth and has the requisite supply of wator to prevent the fish from
i:leeZiDg during winter. In this pond the fry and young fish can be put

Utumn, so that they can pass the winter with absolute safety. Such
Ponds are called winter ponds.

hese are the most necessary ponds for carrying on systematic fish-



522  REPORT OF COMMISSIONER OF FISH AND FISHERIES. [56]

culture, more especially earp-culture. It will be self-evident, however,
that fish-culture and the keeping of fish can be carried on more success-
fully if one has a larger number of ponds. The smaller the number
of ponds—even if they are of large size—the more unreliable will fish-
culture be, as it will be impossible to guarantee to the fish that degree
of safety which they require at different ages. A complete pond culture,
therefore, requires & large number of ponds, which will not only make it
possible to raise carp systematically, but will also offer an opportunity
to raise other fish, as trout, pike, &c. Not only every kind of fish, but
every age, needs different circumstances and surroundings to insure
success. Not all ponds have the same soil, the same natural conditions,
the same water, depth, size, &c., but they differ in these respects, and
fish-culture must take into account these differences, if it is to be car-
ried on systematically and successfully. It will, therefore, be necessary
to know which ponds are best adapted to certain purposes, and we shall
have to examine what expericnce teaches relative to the selection of
ponds for the various purposes of carp-culture.

1. SPAWNING PONDS.

The spawning pond is the most important of all the ponds, for it forms
the basis of the entire pond culture. On the production of a suitable
quantity of young fry of the proper quality the success of pond culture
will principally depend, and great care should, therefore, be excrcised
in selecting the spawning pond. ‘

The following are the requisites of a good spawning pond : A spawn-
ing pond should not be very large; it should lie on a level, and be 6X-
Posed to the sun the whole day; for water sufficiently heated by the
rays of the sun is the main condition not only of beginning the spawi”
ing process in due season, but also of its nltimate success, as well as 0
the hatching of the eggs. Donds fed by springs should therefore VO
avoided. Spawning ponds should not be shaded by trces; buat on tho
side which is most exposed to the wind they should be protected by
Wwoods or hills, because strong waves occasioned by wind are injuriot$
to the spawn, and are apt to throw the young fry on the banks, wheré
they will perish. It mustbeconsidered as particularly favorable if on the
north and east side there are hills or buildings which reflect the rays 9
the sun on the pond. Spawning ponds should be shallow, becauso this
favors the liecating of the water, and their depth should decrease tO°
wards the shore. They should be crossed by a suitable number ©
ditches, s0 as also to afford to the fish decp and cool places. Thelr
depth of water should never be less than one meter, so that there i3 20
danger of their drying out in summer. ‘Spawning ponds should not
only be drained during winter, but they should also be planted the ¥ eat
previous, not only to remove acids from the soil, but also to malke sure
that there are no pike in it. 'This method also drives away the frog$
which destroy much spawn. In order to make sure that there are no
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pike in the spawning pond it should in spring be filled by rain or snow
water, 1. ¢, if possible, be a sky pond. It ghould not connect with
Pmoks and rivers, as in this wvay other fish, especially pike, may get
uto the pond. For the same reason spawning ponds should not draw
th_eir supply of water from other ponds. If it is impossible to fulfil any
of these conditions, the grates should be very narrow, and, if possible,
flouble. it is under all circumstances advisable to substitute in spawn-
Ing ponds for the grates sieves of copper wire or perforated boards.
le fish-pit of spawning ponds should be of sufficient depth to allow
the young fry to winter in it. If during the summer the fish-pit is
Covered with vegetation, this shonld be removed with a sickle attached
a long handle before the beginning of autumn, so that the young fry
May find g clean resting-place during winter. Reimann insists that
all 8pawning ponds should have a fish-pit, . ¢., a place deeper than the
Test of the pond, whero the fish may gather during winter, and where
uring summer they may find a cool place of refugo.®
H.ora.k says: ¢ The young fry of the current year shounld not be caught
Uring autumn of the same year, because they are exposed to many
Angers, and even to total destruction; only in the exceptional case that
ca(t} fry cannot winter in the spawning pond, it may be justifiable to
ch them. This should, however, be done with great care, before the
'Eh reach sexual maturity.”t In all cases, no matter whether the
)oul.]g fry remain in the pond during winter or not, the fish-pit should
0.11110(1 with wood, so to prevent any loss of young fish while they are
e'“’g caught.
cgrhe. following should also be observed: The spawning pond must
e“tam some stones, and in some places aquatic plants, because the
Re;nale fish like to rab against stones for the purpose of ridding them-
ves of the roe, and besides the roe readily attaches itself to aquatic
ants. Ag a general rule, however, it is best for the young fry if the
g\?sd ?s tolerably free {romn reeds and aquatic plants. 1t is useful, how-
A i? if such plants grow along the cdges, especially Festuca fluitans,
¢ tls leaves, blossoms, and seeds form excellent food for the young fish.
here are in a poud no aquatie plants to which the fish can attach
Wl?in‘[ spawn, birch or juniper branches should be thrown into the pond,
natecll may prove of still further advantage, as the naturally impreg-
colmfdfs[)a,\v11 O.f the carp attached to these branches can be transported &
s, etl erable distance. Special attention should be given to the quiet and
Q. ¥ of the young fry. Spawning ponds should therefore not be near
le:fes or pa§turcs; on the other hand, it wil} not be advisable to hgve
Call}x pouds in very remote places, over ivhich constant supervision
CarDOt bo exgrmsed, :}s t.heroj :.I.I‘e. many two-handed lovers of young
shOt;idAll animals which are injurious to the spawn and the young fish
R, be kept away from the pond as much as possible; birds of prey

—_—

* Reimann, Praktisches rise ks TFischereiwesens, 1804.
t Horak, Teichwirthgoiift, 1369,
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should be chased away or caught, and neither ducks nor geese should
be allowed on the pond.  The frogs should, if possible, all be removed,
and in scleeting a spawning pond, ponds tontaining many frogs should
be avoided. If the pouds have but few or no aquatic plants, and are not
surrounded by bushes or shaded by trees, few injurious animals will
be found in or near them ; and even it there should be some, they can
casily be discovered and rendered barmless.

Spawning ponds need not contain a very large quantity of fish-food,
for the quantity required by the young fry and the parent fish will not
be great.  On the contrary, ponds containing a scanty supply of food
are to be preferred for spawning ponds, because a superabundance of -
food hinders the propagating process. Young fish which have been
raised in ponds containing a great deal of food are, as a general rule,
retarded in their growth when placed in poor raising ponds, while, on
the other hand, fish which have lived on short rations will grow rapidly
when placed in good raising ponds. Tf it is thought that a pond con-
tains too much fish-food it will be well to place in it some more spawn-
ing carp, for a superabundance of young fry will never do any harm.
Teichmann says on this subject: “The soil does not influence the pro-
duction of fish as much as many people seem to believe. It is certaill
however, that rich soil is rather injurious than otherwise, for in the
spawning ponds the fish are to be produced, and not to be fattened.””
Horak says: “Phe bottom of spawning ponds should not be composed
of peat or sand, vor should it be rich cnough to produce grain, becausé
in the first case the young fish would be retarded in their growth b'y
want of food, while in the second case they would be spoiled in thelr
carly age by too rich a food, and when transferred to the raising ponds
would grow but slowly. The bottom of a spawning pond should, there-
fore, not he principally composed of humus, but be a medium, mild
clayey s0il.” +

My views on this subject coincide with those expressed in the 1ast
seutence quoted from Iorak, and are that, as the nature of the carp
requires good soil (among which I' class medium clayey soil), the yound
fry should have the same kind of soil. But, apart from this, it cannob
be said when a Spawuing pond is selected whether it will offer much
or little food for the young fish, as the number of young ones produce
by one spawner varies greatly.  As a general rule, 1,000 to 1,500 may
be counted to one-spawner, Sometimes, however, there are less, an
often twice as many. For a smaller number the pond may possibly
offer suflicient food, while a lavger number would suffer want. It lb @
common experience that young fish whicli, in poor or overstoclked rals:
ing ponds, have been retarded in thejr growth, when placed during tho
following year in better ponds will make up for lost time. Thus I car
state {rom iy own experience that in an overstocked pond the youngﬁ

—

* Teichmann, Der erfalrene Fischmehister, 1821,
t Horak, Teichwirthschaft, 1869,
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FW(’) summers reached only a weight of 5 pounds for 60 fish, but that
I the following year they reached the same weight as those which
when placed in the pond had weighed 26 pounds per 60 fish. Such ex-
beriences, which are not reliable in all cases, should not induce any one
o overstoek the raising ponds during the first year, or to select poor
bonds for raising ponds ; much less should this be done with regard to
Spawning ponds. It may be laid down as a principle in fish-culture that
48 the fish develop during the raising yecars they should, if possible, be
transferred from poorer to better ponds.

2. RAISING PONDS.

‘The young fry which have been produced in the spawning ponds are
t0o small to be transferred at once to the stock pouds, where they would
ecome the prey of larger fish before they could be raised to a market-
able size. Before being transferred to the stock ponds the young fish
shonlq grow still more in size, and also grow stronger; and for this pur-
Dose they are, for a year or two, placed in other ponds which are called
Maising ponds. Good raising ponds are no less important than good
slm\vning pouds; for the rapid production of marketable fish will
{?'l‘eatl_y depend ou this. Herak characterizes good raising ponds as
Tollowsg ; « They should be located in low lands, open towards the south,
nd gheltered towards the north; their water supply should, during
_llaw and rainy weather, come from the neighborhood of villages and
Tom cultivated fields; their banks should not be sandy, steep, full of
Teeds, or shaded by trees ; their soil should be favorable to the cultiva-
tion of grain, and it should be possible to supply them with the neces-
Sary water whenever it is deemed desirable. Under favorable circum-
Stances a very large number of fish may be placed in themj; if the
“'Gi.l-ther is favorable the young fry may, during one summer, reach a
“:elght. of 60 to 90 pounds per 60 fish; although the result may be con-
Sidereq satisfactory, if in one summer they reach a weight of 30 to 40
Pounqy per 60 fish, and if’ the average weight, per 60 fish, of the fish
’;(l)lml all the 'raising,-: pf).nds leil(::]l(‘S 13 to 20 pouuds.' Raising ppnd_s lose
arti(iil of their V’d?l‘l(‘,,.lf t_hcrc is no way ot supplying )tll.em w1t.l‘1 water
sl)rincla,lly, and if, for iL:u-r th'ﬂti t.he.y cannot be sufficiently hlletll n
ang lg", th(?y h.ave to be filled nmue(lmte.Iy after the autumn fisheries ;
‘ ikewise if, during dry seasons, their water becomes so low that
CIr food-producing edges are laid bare. In ponds which aro located
Oetlglw \'il.]a-ges, and are use(-1 for watering ca.t.t]o,, the young fish are
1 8eriously injured, and in many cases entirely destroyed.”*

iﬁjl?r my opinioun, !nowcver, t}le watering of cattle d‘oos not ne-ccssm'ily
o Owe the young fish, l)u.t will 1':1.ther_ prove a benefit, as experience has
v ern that the growth of the young fish was favorable in raising ponds
mem:ﬁ cattle were watered, '15 they would gelmrall:y dl:()}) their excre-
_ M8 Teven do not deem it dangerous to the fish, it the cattle go

* Horak, Zeichwirthsohaft, 1869,
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_far into the pond, as at their approach the fish immediately seek the
ditches and the fish-pit, and when the cattle have left the pond, ab
once return to their feeding grounds to devour the exerements. I have,
in my whole experience, never found the watering of cattle to be inju-
rious to fish, but, on the contrary, favorable, and I have thereforc
gladly seen it, if cattle were watered in raising or stock ponds. Injury
or danger can arise only if during very lLot summers the water be-
comes too hot, and the fish consequently grow sick, which, of coursc,
would be made worse by the watering of cattle. During very hot
weather it should therefore not be permitted, at least in small ponds.

After the spawning ponds have Leen selected, there will hardly be
any choice of raising ponds. In most cases it will be necessary to use
the largest ponds as stock ponds, which of course would leave only the
medium-sized ponds for raising pouds. In large éstablishments, how-
ever, in which there are two classes of raising ponds, there will be somo
chance to make a selection, in such a way as to sclect for those of the
1st class (which are to receive tho young fry upon their arrival from tho
spawning-ponds), small, shallow ponds with warm water, avoiding ©5°
pecially ponds fed by spring water, leaving the remainder for raisivg
ponds of the 2d class. When the seclection is limited it should be the
object of the pond culturist to improve his raising ponds as much as pos®
sible, which can generally be attained by sowing them systematically:
The number of raising ponds should be large enough to supply all tho
fish needed for stocking the stock ponds. This also applics in cascs
where the stock ponds are not touched for two or three years, as on &
properly regulated pond farm the same arca of stock ponds should be
stocked every year.

3. STOCK PONDS.

The stock pond is intended to develop the young fish which have bee?
raised in the raising ponds, so as to make them marketable in th¢
shortestpossible time. Qarp Become marketable when they have reachet
a weight of 23 pounds. Most buyers, however, will prefer a weight ©
2% pounds, although a good many carp are sold which weigh only 2
pounds. To answer their purpose stock ponds shonld possess all the
requisites of a good carp pond, which are in most respects the same as
those of a good raising pond. Above everything else they should hav®
an ample supply of good fish-food. Ior stock ponds those large ponds
should be selected which are not needed for raising ponds. As the 18
must, a8 & general rule, remain in them two and sometimes three years
they bhOllld be of sufficient depth to afford comfortable and safc w inter:
quarters for the figh.

The expericnce of old-established pond farms has demonstrated tho
importance of having deep stock ponds; and in the construction of new
ponds this should not be lost sight of.  But even il the greatest care
is exercised in the selection of the stock and other ponds, ib wi
be impossible to reach absolute perfection and meet every demas®
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as the area and the nature of the soil have to be taken as they

are. To reach his object the pond culturist will have to improve his

bonds gradually, following the hints given in previous chapters. An

lutelligent and energetic man will find ways and means to obtain the
st possible results, no matter how be is situated.

4. WINTER PONDS.

.In most cases & pond farm will only have few ponds in which the safe
“flnteriug of fish ean be guaranteed; it will, moreover, hardly be pos-
Sible to place all the fish from the raising ponds at once in the stock
Ponds jn autumn; and finally, even if it was possible to leave the
Young fish in the raising ponds during-winter, the supervision and man-
8gement, of these ponds, especially in an extensive pond farm, during

® winter scason would be exceedingly difticult, and it will therefore

8 abgolutely necessary to have a few ponds in which a large number
ot fish can be safely wintered. Such ponds ure called winter ponds.

o them,” as Horak truthfully remarks, ¢is entrusted the entire hope
of the tisheries; on their success depends the stocking of the stock
?Ouds and of other ponds; in other words, the final success of the fisher-
_ es; and their failure will have the most serious consequences for the
“tire poud farm.”* They should therefore Le adapted to their pur-

08¢ in every respect. Winter ponds should be on low ground, shel-
~red by woods, have high banks rising 1 to 1.5 meters above the sur-

%8 of the water, be of considerable depth—not less than 2 to 2.5

f’bel‘ﬂ—have the same depth at all times, and be capable of being sup-
Dlieg with fresh water at any time. They should be free from mud and
onuatif: plants, especially in their fish-pit, which should occupy about
8 ¢-third of their entire area. If winter ponds can receive a constant
Ubply of spring water, this will prove a great advantage, as it is

8Tmer thyn brook and river water, and very rarely freezes in winter.
sp:.upply of water from higher ponds is to be preferred to brook and

g water, as its temperature will better agree with that of the win-

T bondsg,

Ousidering that only in rare cases will all the above-meutioned
q:zhties be combined in one and the same pond, winter ponds, which
or ® been tried and found to answer their purpose, will rarely be used.
ingthel‘ objects. Separate winter ponds are needed, not only for every
itg of ﬁ.Sh, such as carp, tench, pike, &ec., but every age should also have
izes\pecu.xl winter pond. The number of winter pounds, and also their
Poug which need not be very great—will depend on the extent of the
ar farm. If it is large, a comparatively greater number of ponds and

£er ponds will be required.

elii order not to render the necessary supervision and management of
or sh during winter dificult on account of too great a number of win-

bonds, large winter ponds are to be preferred to small ones, also for

* Horak, Teichwirthschaft, 1869,
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the reason that these latter arc more apt to freeze throughout during
particularly severe weather than large ones. In small ponds, moreover;
the snow-water, during a thaw, increases the quantity of water so sud-
denly that the fishare scared away from their resting-place, leave it, and
suffer injury during succeeding frosts.

According to Horak, a large pond farm, intended to keep 60,000 t0
90,000 fish, needs a pond arca of 23 to 34 hectares, and a fish-pit, free
from mud, of 8.6 to 11.4 hectares.* Jokisch characterizes a good and
safe winter pond as follows: It should be of sufficient depth so that
even during the most severe frost, it does not freeze to the bottom, but
always retains an ample quantity of water. Winter ponds should not
be exposed to floods occasioned by sudden thaws, for as soon as the fisb
notice an unusual motion in the water, they become excited and risé
towards the surface, where they freeze to the ice and die. 'This is par
ticularly dangerousin spring when a thaw is often succeeded by a sever®
frost. Winter ponds should be in a quiet locality, and during winter
there should be no walking, sleighing, or skating on them, nor any
knocking on the ice. Winter ponds ought, therefore, never be used fo.r
furnishing ice for ice-houses, because the cutting of the ice would sert”
ously disturb the fish. The fish need a little air, especially when thé
snow is very deep, and to supply this a hole should be made in the icey
in which are stuck some bundles of reeds or straw, which reach dow!
into the water and protrude above the ice.  'Whenever a pond has a 809
many reeds, air will naturally be supplied, and it will not be necessaty
to make a bole in the ice. Nothing, however, contributes so much to
the success of a winter pond as springs, or a supply of spring water
Horak also insists that the winter ponds should be near to the stock
ponds, 80 as to make the transportation of fish easy, and that priol
being filled they should be sowed at least in part.* As regards F'e
proximity of the stock ponds, it is of course desirable, but in selectit®
winter ponds this consideration should not be decisive.

5. THE RELATIVE SIZE OF THE DIFFERENT CLASSES OF PONDS:

In a well-regulated pond farm the size of the spawning and raising
ponds should be proportionate to that of the stock pouds, é. ¢ t
former should always be ready to supply the necessary stock of fish 0
the required quality. To make this proportion correct is the first cf)ﬂ .
dition of successfully cultivating a given pond area, and of Adexivi?
from it the greatest possible income. If the proportion between !
raising and stock ponds is not correct, this may give rise to difficultics
if there are in the raising ponds more young -fish than can in two Ou
three years be developed to marketable fish in the stock ponds; and, 9

the other hand, if the raising ponds cannot furnish the number of

* Horak, Teichwirthschaft, 1869.
t Jokisch, Handbuch der IMischerei, 1804.
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Which in the given time can in the stock ponds be developed to mar-
ketable fish, it would be impossible to derive the greatest possible in-
®ome from the pond farm. Still more serious difficulties would arise if
the number and size of the winter ponds were not in due proportion to
e number of fish which are to be wintered ; and to avoid entire fajlure,
3 sufficient area of winter ponds would have to be obtained at any price,
Or if this is impossible, the raising ponds should be s0 arranged that
8h can be wintered in them. This latter measure, however, would
al,w“»ys have to be considered as a mere make-shift, and the lack of
Vinter Ponds would still make itself felt. A pond farm without winter
fonds does not deserve to be called well regulated, and will never yield
.8 profit which otherwise might Jjustly have been expected from the
ven pond area. :
4n undue proportion of the spawning ponds to the other ponds will
Prove of serions consequences to pond culture, as it might be impossible
Taise the required quantity of young fry; while a surplus of young
will not, occasion any difficulty, as in most cases they can be sold to
stovantage or prove useful by supplying food for the fish of preyin the
ck ponds. It will, therefore, be better under all circumstances to
srodu% an excess of young fry than run the risk of having too small a
"Dply. In the latter case, it is true, the necessary supply of young
(;V ay b‘e obtained by buying some from other pond farms, but these
Do:ght fish may frequently not answer the purpose in every respect, and
to Sibly they cannot be obtained in the neighborhood, and would have
w ® brought from a distance at a considerable expense; all of which
thaI:ld %}g@in result in cansing the pond farm to yield much less income
Might otherwise have been expected. If the spawning pond should
83, 0 small to hold the quantity of young fry to be expected from the
Whers and milters placed in them, this difficulty may be obviated to
e extentby usingoneorthe other of the raising ponds occasionally as
ing a‘wnil}g pond, but even at best this is a somewhat irregular proceed-
é and ity consequences will be more or less injurious to pond culture.
Usefulness of an excess of young fry, however, also has its limits,
eh()u]l;_ Would not contribute to the success of a pond farm, if one
~ng be compelled to use a disproportionately large pond as a spawn-
lafond ; for, if it was to be stocked with spawners according to its area,
any fe Portion of the young fry to be looked for could not be put to
Pong iste. .In order to derive the greatest po§sible benefit from such a
Whi, Wll'l have to be used both as a spawning and as a raising pond,
It will ai:gam would be more or lessinjurious tothespawn and young fry.
the A herefore be evident that wherever the relations as to size of
injur] °rent kinds of ponds are not as they should be, a greater or less
Quey the pond farm and a diminished income will be the conse-
8°l'ious This injury will grow from year to year, and finally become
A]thoenou.gh to ruin the entire pond farm. .
ugh it is impossible to lay down strictly binding rules as to the
Mis, 68-——34 )
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relative size of the different ponds, as this will to a great extent depend
on local eircumstances and frequently on the experience of many years,
it will be safe to say that in a pond farm whose ponds do not differ
much from each other as to their supply of food, a total pond area €
100 hectares should—at least approximately—be divided among the dif*
ferent classes of ponds as follows:

Spawning Ponds .o L. iiieeccceceec e cec et amne ot :‘
Raising ponds of the first elass. . .o .o e e ccciaccece s ié

Raising ponds of the SECONA CIABS o ce v e tceanr avemaenesennacnsaroae comaceanen="
Stock ponds (of which in a two years’ course 30 hectares should be stocked per

BONUI) - o e ot me et e e o e e ee e e cae ccessamacesesssmescmasscasncaeacnannssnn" 60
Winterponds .........__.__....... I - 6
—

Total e 100

The above figures not only give valuable hiuts, but they will serv®
as a safe guide in organizing a pond farm, where a two years’ course mn
the stock ponds is contemplated. Later we shall, on the same principle
give therelative size of the ponds for a one year’s course. In organizi“g
a new pond farm it will, therefore, be well, in the beginning at least, tO
follow these figures, and only to deviate from them gradually as the f’u"
cumstances require. Pond culturists will find no difficulty in follow }"g
these figures by varying the number of fish in the different raising
ponds according to their character, provided, of course, that the aver
age number per pond is not placed too high. If, as is frequently tho
case in large pond farms, the character of the ponds varies considers#”
bly, the above figures may in course of time be somewhat different:
Thus in the pond farm of Peitz, near Kottbus (Prussia), the total PO
area of 4,600 acres is divided as follows:*

250 acres spawning ponds ... .ceceeaaaann = 5.42,in round figures 5 per con:'
500 acres raising ponds of the first class._. .... =10. 84, in round figures 11 per oent'
B60 acres raising ponds ot the second class..=18. 65, in round figures 19 per cen®
3,000 acres stock ponds (one year’s course)....=65.09,in round figures 65 pcr eon®
Total ... .. i ieeen e eeenanan 100 100

This, however, does not include the winter ponds. Accordiné :ﬁ
the above proportion, and assuming the spawning pond to be eqt
to 1, the raising ponds of the first class are equal to 2, of the seco? 08
clags to 3.4, the stock ponds to 12, while on the basis of the figur
* given above the spawning ponds of the first class would be equal 0 ’
of the second class to 4.5, and the stock ponds (one year’s course) 10 o
In finding the most suitable system for a newly organized pond fare’
or in correcting mistakes in the management of an old pond far® Wll,lo
a view to reorganizing it, it will under all circumstances be advis®
to make the beginning on the basis of the figures first given above:

* Delius, Teichwirthschaft, p. 62.
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6. GENERAL RULES AS TO THE STOCKING OF PONDS.

_VVha.t; kinds of fish are to be raised, and consequently with what
kinds of fish the ponds are to be stocked, depends on the following :

1. On the character of the ponds, i. e., the nature of the soil of each
bond, on the quality of its water, and its supply of food; as the differ-
€0t nature of the various kinds of fish will cause a difference in the |
“onditions necessary for success. Thus carp and tench want a muddy

Ottom and stagnant, warm water; while pike and perch want deep and
I"mlliug water, or water which at any rate is not stagnant; and trout
leed g stony bottom, with clear, cold, running water, with some places
%here the water is not in constant motion.

2. If ponds are to be stocked with several kinds of fish, the food neces-
%2ty for each kind should be found in the pond, i. e., fish of prey should,
Cither jpn a natural or artificial way, be supplied with the necessary food-

8h; care should also be taken to place only those kinds of fish in one

14 the same poud which are able to agree with each other; thus fish

brey with prickly fins will not agree with other fish; and if they are

€ kept in carp ponds, their number should be reduced as much as
Possipe,

ind. It should be ascertained what kinds of fish are most sought. after

Ba.I:he neighborhood, and will therefore have a ready and profitable

eAH the above considerations should be carefully weighed, for to dis-
gard them may cause serious losses. :
ufimong all the different kinds of German fish the carp has for cen-
ea.ses Occupied the first rank as a pond fish, and still holds its own. qu
I’I‘on(:-ns given in previous chapters, the carp certainly deserves this
Yin Inent place; and it is therefore the fish to which pond culture
nsf"lpﬂlly relates, the keeping of other fish being a mere secondary
if Ideration, 1t is true that under special eircumstances, particularly
® Decessary food can easily be procured, trout-culture will pay bet-
an carp-culture; and as matters stand at the present time in Ger-
o) 8reater attention shounld probably be given to the raising and
f Ping of finer kinds of fish. The great progress made in artificial
i :’u“une, and the remarkable successes achieved on this new field of
t i:try, will render this easier than it would have becn in former times. -
iog 0Ilevert;heless hardly probable that trout-culture will ever be car-
In tlllx to such an extent as carp-culture. )
anq ¢ e following we shall oceupy ourselves prineipally with the carp
the, Ofose fish whose culture has for centuries gone hand in hand with
Denq . 1the carp, The number of fish to be placed in a pond will de-
°h&ra,ct’ on l.ts size and the quantit).f of ltS. water sqpply; 2, on the
the Siz:r of its water, and the quantity of food contairned in it; 3, on
of timq (ilnq weight of the carp to be placed in it; and 4, on the length
uring which the ponds are to remain stocked with fish.

Illa,ny
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It will be impossible to lay down rules which will apply to every pond.
Experience must gradually teach the proper rules in this respect, and
a carefully arranged and punctually kept system of records will prove in-
valuable—in fact, be absolutely necessary. Asa fundamental principie
however, we must state that a pond should never be overstocked. Horak
says: “It is not the area of the pond, but the quality of the soil, the

“quality and quantity of the water, and the flat and easily warmed banks
-of the pond, which determine the success of the fish. It may, there
fore, happen that small ponds can sustain a comparatively larger num-
ber of fish than large ponds, even if the quality of the soil is the sam®
In large ponds the pasture-grounds of the fish are comparatively smaller
than in small ponds with shallow water and a grassy bottom, thesc lat-
ter furnishing more and better food and a more suitable place of sojourn
for fish. The water of large ponds is seldom calm, and the waves
are apt to disturb the fish. Large ponds, moreover, have generally
sandy banks, while small ponds have a more evenly good soil, and aré
therefore more conducive to the well-being of the fish. The case fre-
quently occurs that ponds having the same soil differ greatly from eac

other in other respects, and that ponds with poor soil are in reality
better for tho fish than those with good soil. The reason for thes®
anomalies must be found in the difference of location. The heat of th®
sun can often replace the lack of good soil, and the cold waterof & pon

surrounded by woods can make even a pond with the best soil & poor
one for purposes of fish-culture. To place fish of different kinds in o0
and the same pond is not to be recommended, because the larger fis

will deprive the smaller ones of their food, although there aro cases
where a mixed stock of fish in one pond may be deemed advisable.”*

As has already been stated, the number of fish to be placed in on®
pond will depend on their size and weight. On a well-regunlated pon
farm the fish are, before they are placed in the ponds, separated no
Oflly according to age, but also according to weight. My own exp®
rience has shown the followfng figures to be reliable:

Weight per 100 fish. Poands .

OD6 YORE'S 18I . o oo et e e e teene e amaces s 1 o b 5
One Years AL, ... o oo e it ceee ceeeeeeeaase e aneeanane 1.7 to 2.
Two years' fish, 8mMall .. ... .ot eneen ceacecsasmescceesmcaaceasenn 15 to 30
Two years’ fish, Meditm . ... ......oveeceeecacoceecanssnassaesacseacenn 31 to 70
Two years’ B81, 1arge . oo o e e aeacee cecnaesmmceeacreaanoeas 71 to 100
Three years’ B8R ... ... . e e e e eemane s 101 ~ to 130
Four years’ fish. ... .. ___. . .. ... ... ST 131 to 180

ne?fded

All these subdivisions according to weight, however, will be
only in large pond farms with a great many ponds, and even o
only if the ponds differ greatly in their character; the difference esfe.
cially between the small and medium fish, will be very inconsideraP =
the one year’s fish will generally vary in weight between 1.6 anc .

e~

* Horak, Teiohwirthschaft, 1869.
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Pounds per 100 fish, the two years’ fish between 35 and 70 per 100, the
three years’ fish between 100 and 130 per 100, and the four years’ fish may
Sometimes reach the weight of 200 pounds and more per 100 fish, so as
Often to become marketable at that age. The above gradations of weight
Will suffice for all cases. Different names are employed for fish ef dif-
ferent weight and age in the various parts of Germany, which is to be
regretted, as it often leads to errors; and it would be advantageous if
Certain technical terms for tish of different ages were universally adopted.
In former times the fish were sorted according to their length, which,
OWever, was not always a safe guide, for fish of the samne length may
differ greatly in breadth and volume. An experienced pond culturist
Shoulq pe able to judge of the weight of fish, and sort them accordingly,
merely_ by looking at them. The stock pond is stocked, not only with
¢arp, but also, to prevent the spawning of” the carp or the production of
you“g fish, with other fish, principally fish of prey. Although experi-
®0ee will be the principal guide in the matter of determining the num-
Cr of fish to be placed in each pound, persons about to establish a pond
3w, or those who take in hand an old poud farm, where no books have
been kept—-persons, in short, who lack experience—should have certain
°nwhich they can base their plan, adapting it, of course, to the local
n'(’umstiances. Such data will aid in determining what approximate
eiumber of fish should be placed in each pond, for it will not be suffi-
0t to know and carry out the principle not to overstock a pond. A
Ders.;m shonld be able to determine, as nearly as possible, the proper
Wber of fish which a pond, according to its location and character,
1 Sustain, so as to avoid the understocking of ponds, which may also
TOve injurious.
e following should be cousidered as an attempt to aid in farnish-
§ such data. On the pond farm at Wittingau, in Bohemia, which
st:Sesses the enormous pond area of 5,755 hectares, and whose circum-
Deey will, therefore, not apply in all respects to medium-sized or small
farms, the various classes of ponds are stocked in the following

dat,

ratios:
A Spawning ponds: 5 spawners and 3 milters per hectare.
Rafisz'ng ponds:
Number of fish.
Ponds, Class of flsh. \‘nglﬁg{ex‘ Vorv
! goo Good. | Medium.| Poor.
fag ———
F?ﬁ{m“d of the— Pounds.
Seconga8s ... Oue your's flsh............ 0.0to 268 720/ @25 520 813
Secopg Slass ..l Two yeara’ flsh, small..... 18.0to 87.8| 520 487 312 158
8 s"“ﬂnd clagg . 217" Two yenrs’ fish, medium..| 87.4to 69.0 487 312 208 104
took oo Claas 1117 Two years' fish, largo .....| 57.0t0112.0| 312 | 208 166 78
t year 53
8ecy Tiesereaaa. Three ycara’fish.......... 113, 0 to 149. 0 208 156 104
0d year, IIlI0C Four y%nrs’aﬂsh ........... 150. 0 to 202. 0 1568 104 78 82
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The number of fish per pond, therefore, varies : In raising ponds of
the first class, from 312 to 729 fish per hectare; second class, from 78
to 520; in stock ponds, from 52 to 208.

For the better understanding of these figures, we would state that
under ordinary circumstances the one year’s fish are placed in the rals
ing ponds of the first, and the two years’ fish in those of the second
class. The carp which, in the raising ponds of the second class, bav®
grown to be three years’ fish are placed in the stock ponds for two

-years, during which time they will reach a weight varying, according
to the character of the pond, from 2.5 to 5 pounds. 1If it should happe®
that the small or medium two yoars’ fish in the raising ponds of the sec
ond class do not reach a sufficient size for placing them in the stock
pond, they should be allowed to remain in these ponds for another year
or the course of the stock ponds should be extended to three years.
should be the object of the pond culturist to make the fish in the stock
ponds marketable in one year, which, in good or medium ponds, is en-
tirely within the reach of possibility. )

C. Stock-ponds.— According to Horak,* stock ponds should have from
47 to 118 fish per hectare. It should be borne in mind, however, tha
this ratio refers to ponds having an area of 100 to 400 hectares, and tha
smaller ponds will often sustain two and threo times that number of fish-
Deliust does not state the number of fish to be placed in the stoC
ponds; for spawning ponds he counts 4 milters and 8 spawners’a‘t
most, twice that number—per hectare ; and for raising ponds of the fir
class, 960 to 1,440, and for those of the second class, 480 to 720 fish. -

These figures are very much like those of the Peitz estate, near Kot ]
bus, the largest pond farm in Prussia, concerning which Delius has pu
lished the following statistics:

_./
| Loss:
Ponds. Area. Stock. ' Result.”
N _ /
i cont
Hectares. ‘ P ” _____
40 BPAWDINE POBAS .. -..voiit e iii i aaceececiaee canan 6, 250 450 | 210,000 |-----"""80
21 raising ponds for the second FOAT. .cceeveveenernnnnneseans| 12,5600 | 210,000 150, 000 28
5 raising ponds for the third yeaxr. ...c.cooceeu-nn. 21,500 | 160,000 ; 108, 000 12
6 stock ponds (0ne year)..... ... ...l i iieieceeeea-a- 76,000 | 108,000 | 98,000
B 2 S 115, 250
./

* Total result=200, 000 pounds.

The losses on this farm are comparatively heavy, probably OW‘ngezg
the large number of herons and pike. The ratio of stocking th P
ponds per hectare is, therefore, as follows: Raising ponds of the
class, 1,680 fish; second class, 1,008 ; stock ponds, 264. d,

The above figures, however, can hardly be considered as Stand?; i8
for they really seem enormous, as regards the raising ponds, and ¥ o
probable that they have been adopted for the Peitz farm with 8 V!

* Horak, Teiokwirthschaft, 1869,
t Delius, Teichwirthschqgft.
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to reach a somewhat favorable result, in spite of the very anomalous
local conditions. If there were no large losses, it would be sufficient to
Taise in the raising ponds only that number of fish which remain for
the market. In that case, the ratio of stocking would be about as fol-
lows: For the raising ponds of the first class, 768 fish per hectare; sec-
ond class, 446; for the stock ponds, 130,

Even these figures mustbe considered rather high, especially as re-
gards the raising ponds, and show the excellent quality of the Peitz
Ponds, in which young fry are, in a period of four years, developed to
Warketable fish.

Von dem Borne* who does not make the distinction of raising ponds
of the first and second class, gives the”following figures as the proper
raFiO per hectare: For spawning ponds, 9.6 spawners, 6.4 milterg, 3.2
drlvers; and for raising ponds, geod, 600 to 800 fish; medium, 400 to
600; poor, 100 to 400.

G. Kraftt gives the following figures: Spawning ponds per hectare,

to 12 spawners, 4 to 8 milters, and to every 3 milters 1 driver; raising
Donds of the first class, 300 to 600 fish, average 450 ; raising ponds of
the second class, 180 to 420 fish, average 300; stock ponds, 120 to 180

sh, average 150.

As they are, these figures cannot serve as a general guide if we take

@ relative size of the various kinds of ponds as given above, because

€y do not meet the first demand of a well-regulated pond farm, viz.,

at the number of fish needed for the stock ponds shall be raised in
€ raising ponds. If we calculate the ratio of stocking on the basis
of the relative size of the different classes of ponds, as given above,
ich on the whole seems to be correct, we obtain the following result:

Number of fish.
Ponds. Area. \
Min- Max:
! imam. |Avorage imum.
Rﬁiain ) Hectares.! ‘
Ralgiy R Ponds of tho first class . ...comvemaennnniiaeeeuninns 12, 3,000 5, 400 7,200
Sf-ook 8 PODAS of the 86CONA Cl1088 . voveennrnce cavaenceneaennn 18 ! 8,240 | 5,400 7, 560
Btog PORUS (ONE YOAT'S DOUISO) -wcnencomensocrnrevans nansns 60 7,200 9, 000 10, 800
Btogy PONds (w0 Yenrs' COUTBE) «aeer cocvmevecncananensnsans 30 38, 600 4,500 ! 5, 400
. Ponds (thred years' COOTBR) ... ...ocnremanarnessness 30 3,000 4, 500 | 5,400

calt Wwill be seen at a glance that in a one year’s course the raising ponds
: :lnot Produce the necessary number of fish for the stock ponds,and that
he two years’ course is adopted, more fish are produced in the raising

* Von dem Borne, Fischzucht.
tQ. Kraft, Landwirthsohaft. .
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ponds than they can accommodate to any advantage. Iu order to cor-
rect this, the ratio of fish per hectare will have to be as follows:

-
Number of fish.
Ponds, - —_—
) Minimum. | Average. || Maoximum.
Raising ponds of the fivst class.... ... ... . ... . .. 300 450 600
Raising ponds of the second elasg ..., 1 1 TTTI I 200 300 400
Stock pouds (ono years’ coursey.. [ 11T 120 180 240
Stock ponds (two Fears’ course). ... [ IITIIIITT tTiieTimeee 60 ’ 90 120
- S

‘Which would give for a tota] pond area of 100 lLectares, reserving
6 hectares for winter ponds, the following ratio :

lg_; [ : Number of fish.
g DPopnds. ;
I

=] Minimum. | Average. - Maximuns.
ol I I
12 | Raising ponds of the first class. . .......................... 3, 600 5,400 | 7,200
18 | Raising ponds of the second class 3, 6U0 5,400 | 7,200
80 | Stock ponds (two Yyear's course). . 3, 600 5,400 | 7,200
30 )......do..... .~ 7 OOUTel-o - 3, 600 5,400 7.200
60 | Stock ponds (ons year's coursoy . ... 3, 600 5,400 7,200

The above figures must be considered the best and most rational. To
these should be added the so-called ‘““excess,” which, however, need 1ot
be calculated here, as it will generally be destroyed during summer, and
will therefore not burden the pouds. Inorder to neutralize the unavoid-
able losses by transportation, wintering, fish of prey, birds of prey, &C-
a8 well as the cases of death which will necessarily ocecur even on the
best-regulated farms, a larger number of fish than the ponds are entitled
to are placed in them, and this excess over the normal figures is gener-
ally determined by the known or estimated loss in former years, or o
other ponad farms,

According to Krafft* the average losses are: In spawning ponds, 12
to 14 per cent; in raising ponds of the first class, 10 per cent; of the
second class, 7 per cent ; in stock ponds, 2 to 8 per cent.

That these losses will in many cases Le much greater may be seel
from the statistics of the Peitz farm givenabove. According to Horak,t
the average Josses are : Of gmall two years’ fish, 13 to 14 per cent; m€
dium two years’ fish, 13 to 14 per ecent; large two years’ fish, 10 per
cent; three years’ fish, 6 to 7 per cent ; four years’ fish, 3 to 4 per cent:

With a view to expedite matters, and also to avoid any unnecessary
handling of the fish, the young fry are not counted, but measured, fo¥
which purpose a measure holding 60 to 100isused. Different measures
should be used for the different kinds of young fish, and on large pond
farms it will generally be found necessary to use three different meas:

" Dr. Krafft, Landwirthachaft.
t Horak, Teichwirthsohafst, 1869,
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ures. One may, of course, employ any measure he chooses, after its
Capacity has been ascertained. In.this latter case the measure—gener-
ally a small net or a perforated tin ladle—ought to hold a little more
than 60 young fish, while in the former case a larger measure should be
®lployed, allowing for the excess referred to above.

If these rules are observed the fisheries will, under favorable circum-
Stances, yield a moderate surplus, because the exeess is not entered on
the books; but it may also happen during an unfavorable year that, in
Spite of the excess, there are actual losses, generally owing to the cir-
Cumstance that the excess had not been caleulated according to the
Breatest loss during a period embracing several years. As such losses
lay Seriously disturb the systematic management of the farm, it will be
Vell to make the excess rather high than otherwise. A moderate sur-

' pl“ksay about one-Lalf of the excess—will be considered very desira-
ble by every pond culturist, while a large surplus, which can be
8ained only by interfering with the normal growth of the fish, will not

© considered profitable.

As regards the excess, care should be taken to make it, for the one
Year's fish, equal to the estimated total loss during the four or five years’
Periog of raising, so that finally the stock poud may yield its normal
Prodyct during the fisheries. If there is danger that by a great excess
(ne%ssitated possibly by local circumstances) the growth of the fish is
I'etail'ded, nothing rewains but to be contented with a comparatively -
SWall normal product of the stock ponds. :

T’dking as a basis the losses as given by Krafft, the excess should be:
For two years’ fish 25 per cent, in the raising pounds of the first class; for
" Tee years’ fish 15 per cent, in the raising ponds of the second class;

or four Years’ fish 8 per cent, in the stock ponds.

It we compare the ratio of fish per pond, given last, with the data fur-

Disheq by Horak and Delius, and with the experience of the Peitz farm,

¥e fing that it may justly be considered as standard in most cases.

v € must expressly state, however, that this does not imply that the
€lative size of the ponds, as given by us, should in practice be exact, even
OWn to an are or square meter; this would be impossible, and will only

é:taDDroximately attainedin a pond farm conta,in.ing a great many differ-

o Ponds. Nordo wemean to say that the stocking of the ponds should-
Uy be carried out on the basis of three classes of ponds—good, me-
elum: and poor. It will, on the contrary, vary as much as the end-
Sy varying character of the ponds; but, under all circumstances, it

plll be hecessary that the proportion between the classification of the
ans and the quantities of fish placed in them should be made to har-

fu?’;l}ze, for otherwise thero is danger that the raising ponds will nf)t
thig l:h the necessary number of fish .for thg s.toclf ponds. f?o obta}n
arge ;‘;enssa;'y number, at least appr:oxnmately, it will pe adwsgble, in

arms, to form the ponds into groups, according to their char-

T give each group a separate stock pond, and manage each group
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by itself. Even in small or medium-sized pond farms which possesshﬂ»e
great number of ponds this method will be found profitable. A'S t.
increase in the weight of the fish per annum in the stock pond will in-
dicate the number of fish with which it is to be stocked, if this increase
is to reach a certain height within a given period of time, and as the
relative proportion of the ponds should be such as to enable them 120
produce the number of fish required for the stock ponds, we should be
able, on the basis of the relative size of the ponds as given by us, to ﬁ’;
the proper number of fish for the raising ponds of the first and secon¢
classes. To do this it will be necessary only to regulate this number on
the following principle: Stock pond = 1; raising pond of the first class
== 2.0; raising pond of the second class = 1.66 (or 1.G67) per hectare-

The relative size of the ponds, as given by us, will, however, only b‘:
advantageous if it is intended to work the stock ponds in a two years
course. The number of fish which we gave for a one year’s course lz
the stock ponds is rather low ; and if we wish to apply this number te
a two years’ course—which may be done in good ponds—and thus makt
the fish marketable in the fourth year, the proportion of the differed
classes of ponds will have to be changed, and would in a total poR
area of 100 hectares be as follows:

Heotares:
Spawning ponds .. .__............ e e emeeeeeeteaeeeneieeese e aone 12
Raising ponds of the first C1a88 «.euuevuuune coamn ceen ceecan cmee e ceee e ea 95.1
Raising ponds of the 86cond Class. .. .. ocoen coeceeeecaeneeeennaaemanaamenaes 42.5
St0CK PONAS . . .o o et e e e e e e e e e e eaeean 9
WADLET POMAB. cv oot o e e e e et e e eee e ee eene en emnmamme e -
. 100
o] 7 NI
)

Supposing the stock pond could stand only 100 fish per hectare, e
get the following number of fish per hectare: Raising ponds of tl'le ﬁrh'
class, 100 x 2.5=250 fish; of the second class, 100 x 1.66=166 or 167 ﬁsecj
and the entire number of fish would be distributed as follows: 17 b .
tares raising ponds of the fir§t class at 250=4,250 fish; 25.5 hectaf2
raising ponds of the second class at 166 to 167=4,233 to 4,250 fish; 4 i.s g
hectares stock ponds at 100=4,250 fish. The difference between the I
ing pond of the second class and the stock pond (17 fish) is caused n
the repeating decimal fraction (1.6+), and is very insignificant, Z ;
we place in the raising pond of the second class 4,250 fish, loecamﬁ*tio11
we were to stock the raising pond of the first class in exact propor
to the stock pond, we would at any rate have these 17 fish on hand- a0
we had regulated the stocking of the raising pond of the first classon
cording to that of the stock pond, that of the raising pond of the Sect o
class will regulate itself naturally, according to the stocking of tha
the first class, and small differences need not at all be taken into cqng a
eration. All that can be done in laying out the plan for manag! ot
pond farm, will be to get approximate figures, so as to have Soflllzxpe,
of a basis of operations and not to work entirely in the dark until €2

nsid-
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rience will show after years which are the figures that are most likely
to insure success.

As regards the spawning ponds, there is—if the relative size of these
ponds should not be quite up to the standard—Iless danger that they
could not produce the number of fish necessary for the stock ponds, be-
cause too small an area can, in case of necessity, support two and three
times the standard number of spawners.

The proportion of the area of the winter ponds to the entire pond
area is not so important as the proper proportion between the raising
Ponds and the stock ponds, for if uecessary raising ponds can easily be
transformed into winter ponds, and if these ponds are properly ar-
ranged, double the number of fish per hectare can be wintered in them.
The case may frequently occur that the given pond area is such as to
Make it impossible to maintain the standard relation of size of the differ-
ent classes of popds. In whatever way we may make our caleulation, we
8hall in that case always arrive at the result that it will be impossible
to stock sufficiently one or the other of our ponds, and that conse-
Quently we must suffer more or less loss, which but rarely will be pre-
Vented by accidental circumstances.

The greatest possible profit which can be derived from an entire pond
area will be diminished in proportion as one is compelled to make
Changes in the standard relative size of the different classes of ponds.

The correctness of this assertion will at once become apparent if we,
for instance, compare the management of a pond farm having an entire
Pond area of 100 Lectares divided among 4 ponds of 25, or 5 ponds of 20
hectares, with that required by a pond farm likewise embracing a pond
area of 100 heectares but divided among 5 ponds of 4,12, 15, 60, and 9
Qectares. After the various ponds have been assigned, some for spawn-
Ing, others for raising, and others for stock ponds, it must be ascer-
tained whether the individual ponds of one and the same class differ
very considerably from each other in regard to their nature, whether
they resemble each other or have the same character in all respects.

n the last-mentioned case it will be best to place an equal number of

sh per hectare in each of these ponds. If, however, one has a number of
Ponds whose soil and other qualities differ very considerably from each
Other they should be subdivided into different categories according to
_their quality, and the same number of fish per hectare should be placed
n all the ponds of one and the same category.

The result of the first year during which this method of stocking has
b?en employed—making the number of fish rather too low than too

igh—will enable the pond culturist to form a tolerably correct idea of

e quality of each individual pond, if compared with the other ponds
and the entire pond area. In this way the overstocking of the entire
Pond area will be avoided. The possible overstocking of one or the
Other of the ponds will only aid in arriving at some definitd opinion as
Tegards their relative productivity; and if the proper ratio of stocking
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has not been ascertained in the beginning, a few years of experience will
be sufficient to find the proper standard. If, however, the plan of man-
aging a pond farm does not appear to be absolutely erroneous during
the first year, one should be slow in introducing changes; and if they
seem unavoidable, the outlines of the system once adopted should be
preserved as much as possible, so as to prevent injury to the entire
farm from a failure of such changes. If among the ponds there aré
some which are not adapted to carp-culture, it should be considered
whether they could not be more profitably employed for raising or keep-
ing other fish, as trout, eels, &c. As the largest ponds should be used
for stock ponds, and as consequently one will have to deal with a given
area which possibly is still too large, if compared with the area remain-
ing for spawning and raising ponds, it will be necessary either to over
stock these ponds and supply the lack of area, and consequently of
natural food, by artificial feeding, or to buy fish for stocking the stock
pond to its full capacity, or prolong its course for auother year; in
which case, however, no fish of prey should be placed in it at least dur-
ing the first year, as the carp would have to enter it when only two
years old.
In order to derive the full profit from a pond, i. e., to stock it in such
a manuer as to cause it to yield the best possible result, one should know
Lhow many pounds of fish can be raised in it per annum, and from this it
can be caleulated how many fish will have to be placed in a pond to raise
within a given time a certain weight of fish. This should be known €S
peeially as regards the stock pond or ponds, for, being the largest
ponds, they should yield the largest income, and in proportion as thiS
object can be reached, one should regulate the stocking of the spawning
ponds and raising ponds. TFrom autumn till spring—generally from O¢
tober till April—there is a pause in the growth of cultivated fish; and
not till vegetation begins to revive do they again commence to grovw:
Frequently half of the month of May is included in this period of resty
as the weather is often cool enough to cause the fish to seek the deep
water. In September the weather again grows cooler, the number ©
insects, worms, and plants on which fish live begins to diminish, and it
is therefore a rare case if carp, or any other cultivated fish, increase in
weight during the second half of September. Fish of prey, as a gen-
eral rule, grow more rapidly than tame (cultivated) fish, provided there
is a sufficient quantity of food ; but they rest only for a short time dur-
ing winter, and pursue their warfare against other fish daring tho ¢
maining portion of that season. Horak remarks relative to the grOWth
of carp : *During average years the increase in weight will generam7
be as follows: in May, 10 per cent; in June, 30 per cent; in July, 3
per cent; in August, 20 per cent; in September, 5 per cent. Tot8%
100 per cent. )
‘“If the weather throughout the entire month of May s warm and cal
_the increase in weight during that month may be twice as great as that
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given above. During summer the carp resort to the edges of the ponds
about 9 o’clock in the morning, and remain there till midnight, when
they return to the deep water, where they appear to rest, to commence
their daily routine again about 9 o’clock the next morning. The age of
fish exercises a great influence on their increase in weight. The younger
a fish the more rapidly will it grow, while the growth of an old fish is
slow. The pond culturist, therefore, should aim at having only young
fry ang young fish, which form the backbone of a good pond farm.”*

The growth of the carp will be specially favored by not placing too
any fish in a pond in proportion to its quantity of food and water. Be-
Sides suitable food a fish also needs for its proper development sufficient
Space, 50 as to allow freedom of movement. The goldfish, which are
010591)’ related to the carp, furnish a proof of this. In ponds they will
Teach a length of. 30 to 45 centimeters, while in glass globes they only
Teach 6 to 12 centimeters, during an age of two years. I have evep

Down goldfish to reach the age of eight years without growing anjy
Onger than about 12 centimeters. In good ponds young carp can reach
% weight of 10 grams t apiece during the year of their birth, 2566 grams

Uring the second, 650 during the third, and 23 pounds to &6 poundy
fluring the fourth year; and in exceptionally good ponds the ratio of
Increase is even greater.

£ STOCKING OF THE SPAWNING PONDS AND PRODUCTION OF YOUNG
FRY.

After the spawning ponds have been selected and filled, the spawning
tarp are placed in them. As there are different kinds of carp, such as
¢ common carp, the mirror carp, and the leather carp, it will be nec-
®88ary to state which of these different kinds should be recommended.
he only suitable fish for pond culture is the common carp. It is trne
at the mirror carp has its admirers, and sometimes sells at a higher
Price than the common carp, but in spite of this, it cannot be recom-
Dended for cultivation in ponds. Itis not protected by scales, and is
€refore more liable to be injured; and even in good ponds it never
Teaches the size and weight of thecommon carp. As a general rule the
f0mmon carp is the variety most sought after. What has been said of
the lirror carp also applies to the leather carp. If, however, there
Shoulq pe many admirers of the mirror carpin some locality, so that it
Would fetch a higher price than the common ecarp, it may be recom-
Wendeq to raise it in special spawning, raising, and stock ponds.

Itis an 0ld adage, ¢ Like parents, like children;” and it will, there-
re, behoove the pond culturist to be exceedingly careful in selecting
18 Spawning carp. As a general rule they should be fully matured, the

Tilter should be long and narrow and the spawner round and plump.

Y
Horak, Teionwirthschayt, 1869.

4l¥°’0 are about 453,6 grams in 1 pound (avoirdupois) ; hence in 24 pounds there are
222 grams,
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The spawning carp are selected jn autumn during the fisheries in the
stock ponds, ‘and are, during winter, kept in special tanks, where they
receive little or no food, for they should not be fat, but only fully ma-
tured ; and they are, therefore, generally taken from poor ponds. It is
not very difficult to distinguish the male from the female carp, still it
may require a little practice.

Horak says: “Fishermen who are not able to determine the sex of &
fish at once are in the habit of squeezing the genital parts until they
yield either milt or roe. This method is very injurious to the production
of young fish. An experienced pond culturist will, at the first glance,
distinguish a male from a female carp, even when they are only one
year old. The milter, or male fish, has a depression or concave place
in its genital parts, while the spawner, or female fish, has a protuber-
ance or convex place.”* 3

The aperture of the navel also seems to be somewhat larger and redder
in the female than in the male.

Reimann characterizes good spawning carp as follows: “They should
have a long-stretched shape, have a bright, shining, yellow color, and
be entirely free from bluish or reddish spots; nor should they have lost
any of their scales. The best age is between five and seven years, and
the proper weight four to five pounds.”’t Horak says: “ Spawning
carp should be raised in medium ponds, weight not less than four and
not more than six pounds, and not be younger than four and not older
than six years. Their shape should be long-stretched, and they should
be well grown and built, the head small and the body long. The
Spawner should be well rounded, but not too plump; the milter should
have a bright, shining belly, hard to the touch. All the scales should
be perfect. Every year the scales grow thicker, a new leaflet or layer
being added, which may be easily distinguished through a magnifying
glass. Fish with thick scales are old.”

In making the selection, care should also be taken that all the spawn:
ing carp are of the same age, so that young should not pair with ol
fish, as a great deal will depend on this. If fish of unequal age as°
paired one may look for delay in the production of the young fry, or for
young fish of very unequal growth. On a systematic pond farm where
fish of every age are raised in separate ponds and are developed int®
marketable fish in certain regular and well-defined periods, and whore
books are kept for every pond, there will be no difficulty in making the
proper selection of spawning carp. As, nevertheless, the growth ©
carp will be unequal, especially on large pond farms, those fish which
have been retarded in their growth will either have to stay another year
in separate ponds or they will have to be placed in stock ponds 8
stay there two, and perhaps three, years. No experienced pond culturist

* Horak, Teichwirthschaft, 1869.
t Reimann, Praktischer Abriss des Fischereiwesens, 1804.
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Wil.l place in one and the same pond fish greatly differing in age or
weight. A difference of one year in the age of the spawning carp may
Possibly not do much harm; but if greater, this difference will surely
“make itself felt by a diminished quantity of young fry. It should, there-
fore, be considered an inviolable rule to place in one and the same spawn-
Ing pond only milters and spawners of the same age, and if possible of
the same weight.

Spawning carp should not be used for propagating purposes more than
once, but should be sold, after they have fulfilled their mission ; for old
spa»Wning carp become indolent, remain too long in deep water, and
8pawn too late, thus preventing the young fry from reaching their proper
development during the short remaining part of summer.

There is great difference of opinion as to what number of spawning-
Parties (each composed of three fish) should be placed in a pond, or
Tather what relation that number should bold to its area. The same

ifference of opinion prevails as to the relative namber of milters and
SPawners. The number of spawning-parties does not appear of great
tlit:pOrtarnce as long as a certain limit has not been exceeded ; the rela-
inﬁe number of milters and spawners, however, may to a great extent
N uence the result of spawning. Delius counts ono milter and two
eg?Wners to every 26 ares.* These three carp compose what is techni-
th ly termed a “spawning-party.” Horak says: ¢ It is important to fix
e.l‘elative number of male and female fish. Pond culturists differ in
Vael_l‘ opinion on this point, and the proportion of female and male fish
ries considerably in the different countries. Many years ago it was
N ® practice in Southern Bohemia to count one milter to every two
pa“_’ners ; and it is alleged that among the young fry the female pre-
n°mlnated, so much so that buyers began to grumble at the excessive
Umber of female fish. Since that time it has been the custom to count
WQ milters to three spawners, to which was generally added one
8 river, or ‘enticer’—always one ‘enticer’ to three milters. These
O-called ‘drivers’ are three-year-old fish (weighing about 70 to 80
Pounds per hundred), which are not used for spawning, but simply to
Ve or entice the other fish to that process, and which should always

© milters.” ¢

,AS regards the number of milters for a given pond area there is like-

® great difference of opinion and practice. Von dem Borne counts,
II:SI‘ hectare, 9.6 spawners, 6.4 milters, 3.2 “drivers.”” Dr. Krafft counts,
dr .hGCtare, 6.12 spawnuers, 4.8 milters, and to every three milters one
arers“’el"’ ; Horak, 5.21 spawners, 3.47 milters; Von Reider, per 34.07
» two spawning-parties, each composed of one milter and two spawn-

T8, Or per hectare, about 6 milters and 12 spawners.{
ta.]?:tlong as there is so much difference of opinion, it will be best to
he average of these figures, and therefore place in poor spawning

* Delius, Teichwirthschaft, p. 68.
t Von Reider, Das Ganze der Fischerei, 1825
t Horak, Teichwirthschaft, 1860,
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ponds 6 spawners, 4 milters, 1 « driver” per hectare ; in medium spawn-
ing ponds, 9 spawners, 6 milters, 2 “drivers” per hectare; in good
spawning ponds, 12 spawners, ‘8 milters, 3 % drivers” per hectare.

To avoid any trouble from lack of young fry,it will be well to have
several spawning ponds, so that if the spawning should prove a failure
in one pond the other ponds can make up for the loss. In cold, windy
surnmers fish do not spawn much, and many female fish do not spawn
atall; and at best the spawn, after having been deposited, is only
hatehed in part; or fish of prey, especially pike, enter the pond, which
even happens sometimes in sky ponds; or other enemies of the spawn
and the young fry are more numerous in one year, or in one particular
pond, thus making the quantity of spawn uncertain.

Delius says: ‘ One milter and 2 spawners—at most double that num-
ber—are generally considered sufficient per 25 ares, from which 300 to
1,500 young fish may be looked for, according to the way in which the
fish spawn and the degree to which the pond is protected against ene
mies. This method I must consider as wrong, for it is most decided]y
one of the causes of a small production of spawn. It is feared that by
placing too many spawniug fish in one pond the production of young
fish would be so great as to cause lack of food, and keep the fish small
and weak. This fear is well founded; but this should never prevent
any one from placing ten times as many spawning fish in one pond, a8
the young fish can easily and at a trifling expense be fed artificially-
If it should be found that there are, pevertheless, too many young fish,
they may easily be caught near the entrance grate or in their feeding:
Place and placed in other ponds, or used as food for pike. This, of
course, implies that a careful examination asto the quantity of young
fry should be made after the spawning season. For this purpose sowe¢
brau should be scattered along the edge of the pond, and by visitivg
the place about noon one will soon get an idea as to the quantity ©
young fry in the pond. About that time the little fish leave the deeP
water and seek the shallow places near the edges of the pond, for the
purpose of playing and seeking food. Bran, meat chopped very finé
or boiled potatoes crushed into small pieces, may serve as food. If ﬂ!f’*
number of young fish is very great they endeavor to escape from their
pond, and generally go towards the place where the water flows into it-
If there is a slight depression in the bottom in front of the entranc®
grate the young fish will there gather in large numbers about midday
and jump up against the grate. If it is possible to fence off this de-
pression by some boards and dip the water from it, a great many littie
fish can easily be caught. I have in this way dipped 24,000 young fist
from a pond baving an area of 16 acres, in a few days.”*

In another place Deliug says: «The first condition of successful caTP
fisheries is the certain production of young fish, either by propagatiod
or by buying them, if possible, when still young fry, so as to make sure

* Delius, Teichwirthsohaft, p. 59.
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of a good stock of young fish. The result of propagation can nover be
Calenlated with absolute certainty; and it is, therefore, advisable to
Slock the pond with a large number of spawning fish.  Tormerly it was
Considered a misfortune if young fry occurred in the stock ponds, for
they will diminish the quantity of food in the ponds. But times have
cha,nged, new objects have arisen, and the methods have consequently
cen comnpelled to undergo a change. It will certainly do no harm to
Place u few spawuning fish in every pond, if one only takes care to walch
ud ageertain tho quantity of young fry, so as to be sure to make the
Supply of food ample. Lven if occasionally thereshould be a surplus of
Young fry, this will always find buyers; and by supplying it with the
”ectssury food it may Le retained and sold when the young fish have
Teached the age of three years.”*
Although 1 agree with Delius in his first remarks, I must consider it
Something of a venture to place spawning fish in all the ponds, by which
¢ can mean only the raising and spawning ponds, asm the stock ponds
’f’y0ung fry would become the prey of the pike, and I would not advise
118, except in case of absolute necessity. I cannot share the fear that
10 qQuantity of food would be diminished by the young {ry, but I rather
far that the young fish will get too little food, as experience teaches
1at the large fish drive the little ones away {rom the feeding-places and
io them of their food. Moreover the young {ry would not find that
8t which is so necessary for their proper development, if there are
OQZDY other fish in the same pond. Although 1'.'11'0.13.', it ne\'ert})eless
raj }}rs sometimes that three-year or four-year o].d fish spawn in the
Sing ponds. In that case the young of these immature fish would
0gle with those of the spawning fish, No young {ry produced outside
he spawning ponds, even if ever so fine, should be used for raising.
'sno(ilrl((llei;’( ‘t(llJ'e‘re{'ore_, to ntu-]‘&e sure of '1 suﬂ?ci?ut qu'mxvtigzy of )'01(111};; f,lg" 11tl;
N » distributed over a number of small spawning pon 8, W .1(,
onld be stocked with a comparatively large number of sppwhning fish.
lenever young fry oceur in stock ponds, this will in all cases have to
¢ considered as a misfortune, as the food necessary for tho other fish
‘V:s il ?0 diminished, and becu:use.the spawning of the fish (lcc‘rcuses their
l’Ongl it Toremedy these evils fish of prey should be placed in the stock
(ec( 8 50 as to prevent the tame fish from spawning, :m.(l at any rate to,
)_OureﬂSO the quantity of young fry. Although in our times spawn and
ildv?g fish will find 4 readier sale than ff)rn.lerly, it can ll“dl'dl y be deemed
"1sable to deviate from the above principles. The-favorable results

W . . R . .
mhleh have accompanied the artificial batching of various kinds of sal-
Moids have led people to think that the same method might Lbe em-

) " 3 . - .

81105 ed with the carp; but the attempts n that direction have proved
quLC_QSS"UI only in rare cases, the main difficulty being the adhesive
i ah.ty of the eges.  As it is not our object to treat of artificial hatch-

n . . . X ot
g’\“’“’lll not be neeessary to enter further into this matter. It will

* Dolins, Teichwirthschaft, p. 93.
H. Mis, 68——35
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be best in all respeets to avoid everything artificial in earp culture.
All that can be done to aid in producing a favorable result of the spawn-
ing process, is to make a suitable selection of the spawning ponds and
the spawning fish, to place the fish in the ponds at the proper time and
to put some stones and brancbes ian the water, so the fish may rub
against these and deposit their spawn.  In this way, Von Reider says
spawn may casily be transferred from one pond to the other: ¢ Take
the root of a willow growing on' the bauk of the pond, which has &
great many fibers and small roots, tic it to a stone and throw it into the
water where the fish gather. The fish will soon approach this root, €s-
pecially if there are no aquatie plants near by, and deposit their spawi
on theroot.  If this root has been thrown into the water during calm,
wari weather, it can be taken ont after a few days, and thrown into
the pond which is to be stocked with spawn, ina place where the water
will cover it to the depth of S to 12 centimeters.”

The above method may be applicable in rivers and brooks, but caunot
be recommended in pond culture, for all that would be gained would b®
@ saving in the number of spawning carp to be placed in the ponds
which would be a doubtful advantage. This method may, however
possibly be used with profit in carp-culture in the following manner:
Although, like many other pond cultuarists, I am, on general principles
opposed to everything artificial in carp-culture, the artificial protection
of the eggs seems to deserve some attention and be worth a trial. Mo-
Ifu sayson this subject: “If cggs adhering to different objects, e. g., carpP
cggs or teuch eggs, are to bo hatched in summer and in stagnant waters
take a shallow wooden tub, place in it the aquatic plants to which the
cggs adhere, fill it with water, and place it in the sun. If the temperd
ture during the day rises above 20 or 25 degrees, cover the tub with
@ piece of linen or with some green branches; and if during the nigh
the temperature falls below 16 degrees cover it with o straw mat oF
wooden lid.”t

The time when the spawning carp are to be placed in the spawﬂi"g
ppnd§ cannot be accurately fixed as to the month and day. The beS
time is in the beginning of spring when the weather, and consequeﬂﬂy
the water, begins to get warmer. This time may be in Mareh, April, O
May. It should be laid down as a rule not to place the spawning !
in the spawning ponds before warm spring weather sets in. To do }
too carly in the season will always be injurious, and nothing can possibly
be gained thereby. Even if the spawning carp should spawn sooneh
the spawn will remain unhatched until the sun is strong enough t0 do
this; and the longer it remains in that condition the more will it 4¢
crease, owing to its many enemies. The quicker the spawn is hatehe
the more numerous will be the young fry. Teichmann says : <SpavW?
ing carp should not be placed in the ponds too carly in the season, Whe/"

*Yon Reider, Das Ganze der Fischerei, 1825,
t Molin, Rationelle Zucht der Siisswaseerfische.
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th? water is still cold. Many people hold a different opinion, but I
}l%;mk they are mistaken, and I shall state the reasons why 1 think so:
!¢ water of the winter ponds is warmer than that of the other ponds;
(1) because during the very coldest months many fish have been gath.
ere.d there; (2) because most winter ponds have so-called warm springs.
Vis a remarkable fact that even during the most severe cold it will not
Csafe to venture on tho ice of such pouds; {3) because, owing to their
bcation, they are not so much exposed to the cold winds as the raising
Ponds, which are often entirely frozen, while the winter ponds are still
ree from ice. '
“It must also be remembered that during winter the fish keep close
togetllcr, and probably communicate warmth to cach other. If one or
he oty of the above causes oxcercises an influence on the spawning of
t € carp, which cannot be denied, it must be considered a great mistake
I:L]tlga-llsfer the spa-.\vning carp too early in. the season 1'1-9111 t!nc winter
s to the spawning ponds.  Even allowing thatspawning is not en-
ely prevented thereby, it may be retarded.  1f the young iry are, as
e Saying is, as small as plum-stones—an experience which every pond
]);(l)%l.ri'sh will have to make a.t some jcimcor other—the cause of t}lis \Yill
“’eredbly I);!\:e to be souglhll; in the cn‘cumst:mf}o that the spawning fish
Placed in the spawning ponds too early in the scason?*
tis an undoubted fact that, owing to the causes given above, the wa-
ﬂirl ?f l}le winter ponds is wam.mr than tha‘t of the other ponds; but I
like Delined to doubt that the fish communicate warmth to cach other,
Warm-blooded animals, because they always have the temperature
Ga&:e clement in which they ]i.\-'e, and can thfarcfore only commuuicafe to
o sOt'her ‘the temperature of thp water wh 1'ch surrounds. them. When
maccf{d.\\'nmg carp are taken from the winter ponds in orde'r to bLe
- n the spawning ponds, they should })c once more carefully ex-
liable 4, and taken to the ponds and placed in them by thoroughly re-
Dersons. .
i t‘l‘ilnsporti‘ng these fish great carc should be exercised. The kegs
u;‘i’lllllch t-lu.:y are conveyed should be entirely filled with water, so that
fi g the journey the fish cannot Lo kuocked about and hurt. The
one sh?lﬂd !)e placed in the kegs with. the greatest pos..sible care, one by
sh():lmkad_{oremost; and a keg ]1:‘L\~'mg a capacity of five hectoliters
froy, t1 ""'L llol(l.more than 20 or 25 fish. The fish sl‘loul(l be taken
uttendéetlxeg..s with the same care, and one b:y one. The person w{ho
Self that '0 this sl‘muld stay near the pond, u-nt-ll he ]'ms convineed him-
ag 800;1 '«111 the fish ]l‘Z].\'C left the edges; us.lt has often happcqed that,
he Sl)a\(vls‘he turns lns: back to the 1)911(1, thieves come and ea‘sﬂy cat'ch
the moé; 1{1..111;: carp which have rmnull}ed near tl}e edges. Lv.en \Vltp.
‘ltely aft d\.’oru-blc weather the Spf‘b\\'lllllg‘ carp will not spawn immedi-
~2° €r they have been placed in the pond, but have first to become

Cr

1y

*Teichmann, Fischerei, 1831.
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acquainted with each other.  This is another reason why (especially it
but few spawning-parties are placed in a pond) small ponds should be
selected for spawning ponds.  As soon as the fish have became ac
quainted with cach other, and the water has grown- warm, the spawtt
ing carp may be secn to seek the shallow spawning places near tho
edges of the ponds.  Then the spawning process takes place. Iorak
describes this process as follows @ “The female fish, or spawners, 24¢
companied by the male fish, or milters, move rapidly along the edges
of the pond, or near the calm surface of the water,  The actual process
of spawning generally takes place during the carly part of the forenoon:
T have taken careful observations of this process, and have invariably
usticed that several milters always accompanied one fewale fish, and
deposit their spawn, for not all females spawn at the same time
Sometimes this accompanying degeunerates into a regular chase which
lasts until the act of propagation has been consummated. At the be-
ginning of the spawning season the fish theretore gather in large shoals
aud move so close together as actually to touch each other. During
warn, calin weather the spawning process is carried on at so lively #
ate, that the water is squirted 50 o 85 centimeters above the surface.””
The best time for carp to spawn is the end of May or the beginning of
June. At that season the pond culturist should pay frequent visits 0
his spawning pouds and watch the spawning and cverything which
may be helpful or hurtful to this process. This becomes all the moroé
necessary, as during the spawning scason the fish arve so little shy that
they can casily be caught by the hand uear the edges of the ponds.
the weather is favorable the spawning scason does not last long. Trour-
teen days to three weeks after having been deposited the eggs are
bhatched. The small being contained within the shell bursts it, and soon
develops into a lively little fish. The deeper the eggs are in the wateh
and the lower its temperature, as well as that of the air, the later W!
they be hatched.  Spawning ponds should always be kept under cart
ful supervision, and everything calealated to disturb the propﬂg“'tioﬂ
of the fish should Le promptly removed. No cattle should ever U
allowed to graze on the banks of the spawning ponds. Birds of prey
and other dangerous animals should either be driven away or caus lv
or killed.  Great care should be exercised to prevent any fish of'l’rc}'
from entering the spawning ponds, and if, in spite of every care, the)
nevertheless get in, they should be caught as quickly as 1>055ib],e'
Tench should not be suffered in the spawning ponds, because they ™
also spawn there; and after their young fry have mingled with thoscf’
the carp, it will, it not absolutely impossible, still be exceedingly ar
ficult to separate them,  Spawning ponds should always have the S‘””l“
depth of water,and wherever it is possible be frecly supplied with ff"s{
water. It sky ponds are employed as spawning ponds, the opPO‘ﬁt“,
nity to do this will of course oifer itself but rarely. The b‘l’“wlﬂ,

. SN

*Uorak, Teichwirthschaft, 1869,
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Ponds should be protected against inundations, and regard should be
had to this matter wlen the ponds are selected. During winter, when
the young fry is wintered in the spawning ponds, they need special
Supervision ; and all the hints regarding the management of winter
Ponds given in another chapter should be carefully observed.

We have already refeired to the quantity of young fry which may
_be looked for. The cause of variations in this quantity must be found
1 the fact that not all carp spawn at one and the same time, and in
e circumstance that there are sometimes two spawning seasons.
When taken from the ponds the young fry should be sorted, and if
the quantity is sufliciently large, only the larger ones should be used
OF raising.  The remainder should, if” possible, be sold; and if this is
m‘DOSSil)le, they should be placed in the stock ponds to serve as food
for the pike. If the sclection of spawning ponds is not too mueh lim-
X‘ted, these ponds should never be used as raising ponds, but, after the
Young fry have been taken out, they should be allowed to lie dry until
) ey are again used for spawning.  Von Reider recommends not to take
All the yoang fry from the spawning ponds in autumn, but only to select
_thelarg'er ones, and leave the remainder in the ponds to risk the eom-
mg_ winter, If there is a superabundance of young fry this is of course
Quite unobjectionable, as the very small young fry are not exposed to
E?El\\‘ibh\: injnries during the fishing, 111.(-, t.mnsporfnt:ion, and th? placing

'the winter ponds, and are therefore likely to endure the severity of the
Z::tel‘ As a general rule, however, it will l)(‘,'imp(')s.\‘ﬂ)lc to avoid the

ching of the very small young fiy together with the Iarger ones, and
A that can be done is to return the former to the waters of the poud.

' thiy is done the pond should of conrse be filled with water imme-

511?)&10113, after .t.l{c iishe{'ics ; 'zm(l even during the ﬁshm‘i.cs sAuiIicicnt'\vu‘tcr

Ud be left in the fish-pits to prevent the young fry from perishing

DE:(;‘Q’ the‘intervul between the end of the fisheries zl‘ml the tilling of the

a - This method may be employed for ascertaining the capacity of
bond for wintering fish. '

8. STOCKING T RAISING PONDS.

Ohr(fll)lte aim an.(l m{.t.ure of raising ponds has been described il‘l @ ]n'?\'ious
orery and it will, therefore, not be necessary to refer to it again.
¢ rapid development of the young fish into marketable fish will
nd entirely on the character of the fish which are placed in the
g ponds and on the care bestowed upon the fish daring the period
Wsing. The raising ponds are stocked with young fry, and with
Al or medium two years’ fish, which have not grown large enough
® placed in the stock ponds. The successful development of the
e ;}fig.ends: (@) On healthy, stl'qllg, and ])(slil'uct li.\“h being placo(! in
ang ge;]l:lg ponds; (b) on the quality of the =oil; the 1:wm-a‘blo location,
cral character of the pond; (¢) on the weather daring the sum-

€r. .
i and (d) on the proper number of fish for ecach pond.
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To be able to stock properly the raising ponds, one should be thor-
oughly acquainted with their capacity of furnistiing the neeessary quain-
tity of suitable food, taking proper regard to the location of the ponds
and the temperature of the water. The first step will be to divide one’s
ponds into spawning, raising, and stock ponds; next the raising ponds
will have to be divided into medium, good, and poor ponds, and these
again should Dbe elassed according to their size. On well-regulated
pond farms, which possess a suflicient number of ponds, the raising
pounds will be divided into two classes ; and in those of the first class the
young fry, and in those of the second class the two years’ fish will be
placed.  Wherever this is impossible, o three years’, or at least a twoO
years’ course in the stock ponds will become necessary. I'or raising
ponds of the first class it will be best to select small ponds, as they a1¢
more likely to supply the conditions upon which depends the rapid
growth of the young fry, viz., quiet, the greatest possible degree ©
warmth of the water, and shallow, and extensive margins. Pond®
fed from rivers, brooks, or larger ponds,should be avoided as mneh
as possible, so that the young fry may not be iujured or entirely de-
stroyed by fish of prey, which enter the pond from the above-mentioned
sources.  Alhough both the young fry and the two years’ fish neet
good ponds for their suceessful development, it will neverthless be ad-
visable, whenever one has the choice between good and mediwm ponds
to place the Young fry in the medium ponds, because experience has
shown that it is injurious if young fry, which have come from spnwnillg
ponds baving an abundance of good food,arc placed in ponds where they
find less anud inferior food. This will retard their growtlh, because, un-

- accustomed to privations, they are unable to Lear them. It is, there
fore, necessary, it possible, to assign good ponds for the young 1y s0
as to afford them quiet, warmth, and ample food.

From the above it may be implied what kind of ponds shonld be
seleeted as raising ponds of the first ¢lass for the two years? fish. As
th?se fish are larger, they should also be assigned to larger pouds;
this is impossible, the smaller ponds should not be stocked too heavils
From this it {follows that the entire pond area for the second raising
year should, in extent, exceed that of the first year, if the 1..\\'0-ye:1r-olt
fish are to reaeh their proper development. But there is another 1€
soit why the smaller ponds should be selected for the young fry, vize
becanse these little fish can move about with greater case in their shat”
low grassy edges and thus make it possible to find food, in places wher?
the two-year-oldfish, owing to their greater size, could hardly go. In c:lszS
where it becomes necessary to stock such ponds with larger fish, it wi
be well, with a view to deriving the fullest possible benefit from thes®
ponds, to place in them also some young fry. This should not, b0’
ever, become the rule, but only be a rave exception, and on & well-regt
Inted pond farm it will always be best to stock each pond only with one
and the same kind of fish,

or if
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It will be as impossible with the raising ponds as with the spawning
Ponds tolay down definite rules as to the number of fish to Lo placed
1 them, and experience will prove tlie best guide in this respect. As
4 general rule one counts per hectare, in good raising ponds of the first
Class, 600 fry; in medium, 450 ; in poor, 3003 in good raising ponds of
'13]‘@ second class, 400 two-year-old fish ; in medium, 300; in poor, 200.

tegurd should also be had to the weight of the fish, as even fish of the
Samfa age will but rarely have the same sizo and weight; for, apart from
. ¢ influence of the varying nature of the pounds, fish, like plants, will not
always thrive cqually well if placed under the same conditions. If the
g(;nds, howeverZ have been carefully selected, this difference will make
elf felt but slightly.

l‘ai?ion,lk* couuf‘s‘the fo"ilowjng numlier of ﬁ:y(pexz hectul.'e: In \'(.try good
i \) ng 1);)nds, OT’J‘to .853; in good,Aulli) to 622 ; in medm‘m, 416 to 529;
I)ml]:])Ol‘, ./1.0 t(? 31335 in very poor, 103 to 154. Von Reidert places in

S, which in case of necessity can be used as stock ponds, 1,500 to
a;?oo' per hectare, and in poor raising ponds only half that number;

4 Teiehmann,} in medium ponds, 2,350 to 2,830 per hectare. Rei-
Iflann§ says: ‘“If a pond does not contain mueh food, I place iu it 1,850
50_““8 fry per hectare ; if it contains a medinum quantity of food, 2,350;
A if a1 abundance of food, 2,820.”

L \1:0 here miss the .datn as to the age of the _ﬁsh, but coiisidering the
ari fignres, there is no doubt t,lu'lt young fry, or on.e-yez_u'-old fish,
it lnmeant:. But even for young {ry these are very high figures, :.m(l
ay be stated as a fact that all the above-mentioned pond cultiva-
i:rtsl have, as a rule, ra‘ised mz?rk‘etablc fish 'during a one _\;'oarjs course
2 ole stock ponds. TI'rom this it may be inferred that in giving the
ve data they had no reference whatever to poor ponds. Raising
Ponds which have been sowed the year before can stand a comparatively
;::I']gel mynbcr of fish tlmu.t]'mse whcrp this is not 1]'10 case. By ar-
ging it so that every raising pond is sowed once in six years, the
gir:‘vth of the fish will be furthered considerably, ml}l the main object,
9 to fit the young fish in the shortest possible time for the stock
201‘1(18, will be attained. If possible, the raising ponds should lie dry
east during winter. It is not always possible, however, to intro-
uce g regular system of rotation in sowing the ponds or to let the
Pongg lic during the winter, for sheer necessity will compel many a
233(1 cultivatorto select for mis.ing pouds ponds. \vlnich' consist of nmrsl‘ms
are gea.t-bogs? and can, therefore, never be laid entn-el-y dry, or which
“e\‘ersgd for. mdustr.m-l purposes, mills, _&c., a{nl can, 10.1' that reason,
can - © dra:med entirely. A system ot }'otatmn in sowing the ponds
only be introduced on pond farms which possess i very large num-

€T of ponds. '

* Horuk, Teichwirthschaft, 1869,

+ Von Reider, Das Ganze der Fiseherei, 1825,

t Teichmann, Teichfischerci, Leipzig, 1831,

§ Reimann, Pralktischer Abriss der Fischercei, 1304,
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The stocking of the raising ponds should begin in spring, when the
weanther commences to get warm and noe more frosts need be feared.
The yonng fish used for the purposc are taken from the winter pouds,
or from the spawning ponds which have not been fished in autumn.
The fry are measured out into kegs, which are not filled to the brim, and
are conveyed to the raising ponds by reliable persons, wlo must remain
near the ponds until the fish have left” the edges, and also to see how
many of the little fish have become weak or have perished during trans-
portation. Thesc observations should be repeated for several days, 80
as to repair any losses. The two-year-old fish should not only be
counted, but also weighed, and the same precautions should be exercised
as with the fry; but if the kegs are not filled too much with fish, and
have a suflicient quantity of water, no loss nceed be feared, as the fish
are strong cuough to stand the hardships of transportation. In raising
ponds it will be well to add a few tench, which by rooting in the
ground will make the food hidden in the mud aceessible for the fry and
two-year-old fish. In these ponds there should also be placed some three:
year-old carp as ‘leaders,” particularly in raising ponds of the firsb
class. These so-called “leaders” are to draw the attention of the
Yonnger fish to threatening dangers by flying to the depths, whither the
young fish will immediately follow them. If the raising pond contain$
winter quarters, these three-year-old fish will also lead the young fish
there; and it will be necessary to add a few such leaders in winter
ponds containing young fish.

The Gsheries in the raising ponds generally begin in October, and
somewhat carlier on large pond farns, so as to get through before fros
sets in.  Iforak says that large and deep raising ponds which have a8
ample and constant supply of water may be omitted in the auntun?
fisherics and De fished in spring, thus saving time and money. Frow
the raising ponds the fish are transferred direct to the stock ])(mds'
The omission of large raising ponds from the fisheries is only advisabl®
if these ponds afford absolutely. safe winter-quarters for the fish, an
only when the pond cultivator is overtaken by an unusnally early Wit
ter.*

9. STOCKING THE MAIN OR STOCK PONDS.

I'n selecting the stock ponds two conditions will have to he considereds
which are but rarely combined.  In most cases large, even very 1arg®
ponds will have to be sclected, principally because these large ])()114'15:
owing to theiv size, depth, the low temperature of the water, and the 11
trodnetion of other fish—cansed by their being generally fed dirvect 1.’-v
rivers and brooks—which rob the carp of theiv food, will not be st
- able for young fish or fry.  Stock ponds will need some fish of prey 2
destroy the intrading fish, and they should have an ample supply ©
the very best food, so that the fish may beeome marketable after 0“‘:
year.,  Inlarge ponds; however, the supply of food will not be as :unp:

o —

» Hovalk, Teichwivthschaft, 1260,
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as in small ponds, even if the nature of the soil is the same. In fulfill-
Ing the first condition of a stock pond, viz., that it shall be large, it will
become diflicult to fultil the second, viz., to have an ample supply of
8ood food. It should thercfore, be the aim of the pond cultivator to
§t00!{ the stock pond in due proportion to the quantity of food contained
In it, and thus male sure of sufticient food for the fish. The main points
m the selection of stock pouds should always be sufficient depth aud
a0 ample and constant supply of water, so as to insure the safety of
the fish during winter; and it will therefore, under all circnunstances,
€come a matter of necessity to sclect large ponds for stock ponds.
We have alrcady stated that the main object is to make the fish
m*}-l‘ketable in as short o time as possible. The shortest time in which
18 is possible is four years—not five or six, as is customary on most
‘Pond farms. 1f this object is attained, pond culture may be said to have
e.eu entirely successful. Delius says very truly: “We olten meet
With ponds in which the fish are left three years; but this is evidently
Al error, No pond can possess the necessary conditions of food for three
Years, and the total loss, if 10 per cent per year, will be very consider-
?’ble- This loss may be avoided in a two years’ course if the number
18 Proportioned exactly to the conditions of food. 1t is exaetly as in
stpcli-raisilug, the quicker an animal is raised and fattened the greater
Will be the gain. A certain quantity of the food is needed for sustain-
lng life, and everything above that quantity goes towards fattening the
a,n’ma-ls. Although with fish the quantity of food needed for sustaining
Ife is smaller than with cattle, it will nevertheless wake a great differ-
€0ce whether this quantity has to be counted for one or for three years.
M3 very good pond it will be easy to make suitable arrangements in this
Yespect. To obtain favorable results, it should be ascertained what will
28 the annual increasc of weight (in pounds) in a pond; and from this
1t ean be caleulated what number of fish should be placed in it to obtain
he best possible results. The case will be different in poor ponds; if
€ supply of food is not very abundant, it will take several ycars to
Taise the carp to a certain size. In this case it will be found advanta-
8eous to stock the pond with three and four year old fish (mixed), and
sh it every year, which will make it possible to place the proper num-
Cr of fish in the ponds. If the poud requires a three years’ course,
Tee classes of fish (according to age) should be placed in it, and tho
Oldest yolq every year. The result will then be better than it one class
of fish ig allowed to remain in the pond for three years.”*
have given the above quotation verbatim, because I could not have
gi‘l)l‘essed my own views better. I think, however, that even in a poor
9¢k pond the three years’ course may be avoided it the young fish
1;2“" Previously been properly raised and are not placed in the stock
i 7;(18 unless they weigh 1 pound apicee, which weight carp can reach
\""3(" years in medium and even in poor raising ponds if’ these have

* Delius, Teichwirthacheft, p. 63,
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been stocked in proportion to their capacity. Tt will rarely occur, €s-
pecially in large pond farms; that all the ponds are poor. Iiven if the
stock pond is poor, but the raising ponds good, the carp can in these
acquire the necessary weight so as to become marketable after two
years in the stock ponds. If placed in the stock ponds when weighing
1 pound apiece the carp will in one, and certainly in two years, reach
the marketable weight of 2 or 23 pounds. If the pond is stocked in due
proportion to its capacity it may even reach a greater weight in two
years. But, as Delius says,* there is no special advantage in raising
carp to a greater weight thau 2 to 23 pounds, it being more profitable to
sell the carp as soon as possible, even if they should weigh only 2 or 2§
pounds, than to raise them to a weight of 4 or 5 pounds, which would
require five or six years. ITor to the carp cultivator, as to the stock
raiser, applies the old adage: *Too long a period of raising, the total
quantity of food being the same, will yield but small profits.” It willy
under all circumstances, be more profitable to produce a certain numnber
of marketable fish in a few years than a larger number in a longer
period. To obtain the desired result the ponds should rather be under
than over stocked. The most profitable method will always be the one
by which carp can be marketable in four and not in five or even Si¥
years. To attain this should be the aim of every rational pond cultivd
tor. In endeavoring to reach this object he may meet with unavoidable
difficulties, but if }roceeding systematically he will always be able t¢
raise marketable fish in five years, even in medium, and occasionally
also in poor ponds. If he needs six years, he must have made mistakes
in the selection, stocking, and management of his raising ponds.

I therefore repeat what I said under the head of raising ponds:
should bethe principal aim of the pond cultivator to shun no trouble ﬂ""‘
- care, toraise only healthy and strong fry and young fish; for a single mis
take may frustrate all his plans, and disturb even the best system t0 #
degree that it may take years to repair the damage. If the pond cultl
vator has done his duty by his raising ponds, he will in due time real
bis reward in the stock ponds. Horak says: “ Carp pounds with a 00°
year’s course are but rarely profitable; the aim should be, therefore;
to have ouly ponds with a two years’ course, and to avoid a three year™
course.” e endeavors to prove his assertion as follows: * The locatio?
of the pond, and the nature of its soil and water have a decided infi%
ence on the length of time which will be required to raise the fisk t‘:.
their proper weight. Thero are only a few ponds in which the youns
fish, which generally remain in medium ponds three summers, will 'be;
come marketable fish in two or even one year. Such results can only
be looked for in exceptional cases, in particalarly favorable years, auc¢
after the pond has been sowed, for as a general rule the large ﬂ“'ee(;
year-old fish will need three suminers, and the two-year-old fish 0'1'
summer to become marketable fish. After having been sowed, only

* Delius, Zeickwirthschaft, p. G4.
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the best pouds are given a two years’ or one year’s course, by placing in
them only three-year-old fish.”*

The above may apply to very large pond farms like that of Wittingau,
Which has u total pond area of 6,000 hectares, raising ponds of’ 7 to 50
hGCtares, stock ponds of 100 to 500 hectares and more, and a total num-
Yer of about 300 ponds, for not ouly will the conditions of soil vary
much in the different pondls, but there may be great differences in this
Tegard in one and the same pond, thus causing a difference in the growth
of the various classes of fish. IBut the above may apply at Wittingau
also on aceounnt of the great size of the individual ponds, asitis a rale—
ad exceptions only go to prove the rule—that large ponds do not secm
3_-8 favorable to the raising ot fish as small ponds; and it may, there-
_ore, frequently happen at Wittingau that the one year’s fry do not,
I the second year, reaclh the minimum weight of -half a pound apiece,
20d do not reach the minimum weight,ot’ 1} pounds in the third year,
M which case all that can be hoped for is that the fish, daring one year
W the stock pond, will reach the weight of at least 2 pounds. 1t is

lerefore considercd a satisfactory result at Wittingau if the average
Tesult of the raising ponds of the first class is 30 to 33 pounds per 100

Sh.  Under ordinary cirecumstances the fish will in the sceond raising
?’Oar not reach the weight which would enable them to become market-
able during one year spent in the stoclk pond. There is ouly the alter-
Native to let them pass through another raising poud, or to let them
Temajy, two years in the stock pond. If this should on some pond farm
O.ccm\ very frequently, or even become the rule, it would have to be con-
Sldereq o miscalculation if the one year’s course in stock ponds was
ll]t“")(lllced, and it will under all circumstances be the safest plan to have
Ouly stock ponds with a two years’ course.  On medium-sized pond farms

lere jg po necessity whatever for stock ponds with o three years’ course.

It is an old adage that what is good for big folks is not always good
or little folks, and, as the vast majority of poud farms are small, wao
ii“:]ll uot deviate from our program, and take for our matto, “The
. (%e;est aim of & pond gultlva-tor is not to have two years’ butone ye:}r’s
N f)n( ]?onds.” Von Reider :ulvoca‘tes, as a rule, only stock ponds 11;1.\'1‘11 fig
can ({).\ ei‘x-r’s course. Ie says: ¢T hoso. stock ponds are the. best‘wln(:h
X loule fished clean every year; but, in order to accomplish .ﬂl.ls, ona.
Stoo) fl be able to raise every year the necessary ‘n'umber of fish f'(?r
PQq";mg them, and consequently have as many -msmg .ponds as this

2lres.  Sueh ponds should have a constant supply of fresh water, so
at they can every year be filled as soon as needed, and there should
€ 10 cauge for shunning the expense of the frequent fisheries. Only
(li'?;]f;l‘ge S.tr)(:k ponds are fished c]cxa-}l every t\‘vn years, as it nmy.be
i 110(‘;] t to {ill them; or, in case there is a lu‘ck Of'I‘&l-IS]n{._’,' ponds, making
‘Vhefeel?m}ry to 1s6 SOMmo of 1:,11(\. stock ponds 1(?1- this purpose; or, ﬁ‘nal]y,

1t is desirable to avoid the expense of aunual fisheries. To use

———— e ——

* Hovak, Zeichwirthachaft, 1869.
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stock ponds partly as raising ponds is generally an indication of dis-
proportion between the raising ponds and the stock ponds. It will
therefore be well at the very start to classify the ponds, properly
assigning enough of each class for the purpose which they are to serve
and make a point of having every year a full supply of two years’ fisk
(not counting the year in the raising ponds) for stocking the stock
ponds. Where local circnunstances forbid this, the inferior stock ponds
should also be partly used as raising ponds, or have stock ponds with &
two years’ course. The stock ponds are, therefore, stocked with fish
which bave spent one or two years in the raising ponds, bnt only in suck
a manner that those stock ponds which are fished clean every _y(),ru" are
stocked with two years fish, and those which have a two years’ cours®
with one year’s fish. In exceptional cases, however, if the stock ponds
are particularly good and there is a lack of fish, they may be stocked
with one year’s fish and fished glean in autumn, when, supposing that
there is sufticient food and ample room for the fish, a satisfactory yielt
may be expected in every case. The largest fish must be selected or
stocking the stock ponds, and, even if in these ponds they do not reach
the largest possible size, there will nevertheless be some profit.”*

There may be cases where circumstances not at all connected with
the pond farm may necessitate a two years’ course in a stock pond, ¢
g, when the water has also to serve industrial purposes, mills, &e. I
such a case the profits of annual fisheries would not compensate for
the losses oceasioned by the stoppage of a mill or factory, and all that
can reasonably be looked for is to raise marketable carp weighing 3 0F
4 pounds. Although it shonld be the aim of c¢very rational pond cultl’
vator to make his young fish marketable as rupidly as possible, it woult
be an crroncous and irrational proceeding to finish the course of dever
"Dl.nent with the third year, aud bring to market three-year-old carp
weighing onan average only 1.5 pounds apiece. T feel compelled to €2
special attention to this matter, because experience has shown tha
there are pond farms where such irrational methods are followed, in the
belief that a good business is being done. It does, therefore, not seei
superfluous to show the unreasonubleness of such a course by giving &
brief sketeh of an imaginary poud farm of small size, where, deludet
by a ready market for carp weighing 1.4 to 1.6 pounds—it probably b
Ing mpossible for the consumers to get carp weighing 2 pounds any
where in the neighborhood—the proprictor {ollows the above system
and comparing therewith another brief sketeh of a systematic pot<
farm selling three-year-old carp weighing 1.5 pounds apicce, and finally
offering for further comparison the sketch of a furm selling four yea's
fish with a minimam weight of' 2 pounds apicee. '

We suppose the pond tarm to have cleven ponds, with a tota
of 700 arex, the largest poud covering 220 ares, and the smalles
6.8 and 8.5 ares, the remainder varying from 35 to 92 ares.  Fhe pom 8

—

]
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Von Reider, Das Qanze der Fischerei, 1825,
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are all of the best kind. Managed without any system, they yield an-
Hually 300 pounds of carp, cach fish weighing 1.4 and at most 1.6 pounds.
Y systematizing the management of this farin according to the prin-
Giples laid down in previous chapters, the result will be about as fol-
lowy : One-seventh part of the 700 ares, therefore 160 ares, are allowed
to lie dry for sowing. The other 600 ares are to be utilized in the fol-
Owing wanner:

Numbor of fish.

N "\'“. ()(' ‘ - . : . . . p——
Ponds. WECS A i’ I A verig l
14} WL o Averayoe "
H Total. I Dot e Total.

. . poerare, |

e i e e e -
1
::g }:g: gl':nt, BPAWRINE PONUS. e eeemeneiiina e L P T o | ...... FCET TR .
5 por CCOL TRIBING PUNGS coaeiiiii el 180 142 : s i 2.7 4G
15 Jor L.t:m. xtpck PONAB . eenieniiaie i 270 1% 324 1.8 | 486

COUL WIDLOE POIMS ¢ ccace eecaceirameaacanarenens *90 | ................. ‘ .......... | ........
— .

Qu"‘(:z thg area of \'\'intm~-1;uxlds piven here, n p:ny! may be used for raising purposes, but in the pros-
e this need not Le taken intoy consideration.

On the above basis of stocking, the yield in the third year will be:
1 Door ponds, 324 fish at 1.5 pounds=486 pounds; in good ponds, 486
“l? at 1.5 pounds==729 pounds.

In managing and stocking the ponds on the basis that the fish ave
11~0t‘; to Le sold till the fourth year, when they have reached a minimum

Weight of 2 pounds apicce, the scheme woulid be as follows :

Number of fish,

Number [-= - -om—m o e e — o - o
FPoude. i efuress Nyinimum Total, jAYerage I Total

: Spoer are, . M Dperarve. | TN
\____ . o . . - _ o i
G .
15 I\c,- cont sapawning pond.. ..ol |
‘25.51"‘ cent rnising ponds of tho first class .......... |
42.5 ':e" cent raising ponds of the second class........ H
0 1)". cent stock ponda..coeeieiiiiiaiiiiea o
DL CONt Winter PONUS. «oenneeieenaennaneannnnns |

~—

On this basis the yield in the fonrth year will be: In poor ponds, 3006
1::{ at 2 p.()uml.‘s':(ilil pounds; in good ponds, 460 fish at 2 ])m.nu]s=g)3(;
to "llbl(ls. But in the 1"0111-[]1 year we may count, on some pike, (rql.ml
a “) least 5 per cent of the stoek of carp, in 1'(?1111(1 1'1;;-511_-08 50 to 45 pike
Th; l__m““‘]“; ”lertj,i'urc, i !’()I:ll. (]!lzl-lltli:_\' ol ])Ili(‘-.()l_ 60 to 90 pounds.
Dou'né,ll"unfl t:orzfl of the yicld will therefore be: (»l‘{ pounds carp + J(_)
1‘01111(16‘ Pike=042 pounds, and 920 pounds earp + 45 ].)ou.mls plke,—_s)(,u
Mic ‘ 83 100.11.5(3(111011111?' an CXCess over t}l(: sale of !lsh \\'(l_]g'lnng 1'.0 pounds
et tf‘(ol _1-'1() and 236 !)911])(18, l'(’S])C(‘jt-l\’Cly;. which exeess, owing to the
gy :ll in :1]11 1)1'01):1-1)11}1,,\" the carp n} the 10.m-tl| 3:0:11‘ will lm\'u‘l-o;u;l'ml
to 4‘0(:'1“‘50 weight of 2.37 pounds apiece, will be increased to from 300

pounds.
Sy tt: : il(t)lul‘l of course b(? takeu. into consideration that this 1‘;1vomhlv‘ re-
1¢ fourth year is attained one year later than the smaller yield
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of the third year, and that, therefore, in starting a pond finn three years
instead of two are without result, and also that when the change is made
from the three to the four years’ period, one year will he without any
profit; but by the surplus of thie fourth and fifth year this difference
is equalized ; and from that time on the farm will annually yield a sur-
plus, mainly caused Ly its reorganization. It further follows from this
that the productiveness of a pound farm will greatly depend on using
a rational method; for the same results as those given above have been
attained in practice by reorganizing a large pond farm, where, without
increasing the total stock of fish, the yield was doubled. Tt is therefore
a great mistake to sell three years’ carp weighing about 1.5 pounds
apiece, while that mcthod must. be considered the most rational Ly which
the pond cultivator succeeds in raising in {wo years earp weighing two
pounds and finding a ready market for them. The fish which are tO
form the stock of the stock pouds are taken from the raising ponds.

The number of fish to be placed i the stock ponds depends on the
nature of the soil, the quantity of food, the location, and water supply
of the pond, and on the age and weight of the fish to be placed in it
Von Reider says: “The number of fish to be placed in a stock pond d¢-
pends solely on its capacity for furnishing food; good ponds should be
stocked at the rate of about 230, and poor ones of 150 fish per lLeetarc
Butif fish which have only speut one yearin the raising pond are pl:wcd
in stock ponds which are fished ¢lean every year, only 230 fish should be
counted per hectare.  In order, however, to derive still greater 1)01)0{“'
from large stock ponds, the number may be still lower; but if this1®
done no fish of prey should be allowed in the stock ponds. But this
should only Le done if one {hinks that the losses would be greater it
more fish were placed in the pond.” *

Reimann says: ¢ Iivery sqgare rod of stock pond area should receive
one carp from the raising ponds; the age of such carp should be thre®
years; medium stock ponds should receive one carp per 13 square rods
(i. € perhectare, 470 und 310, respectively), and poor stock ponds shoul
recelve 1 three-year-old carp for from 2 to 3 square rods (i. c., per het
tare, 150 and 230, respectively).”

Reimann says in another place : “ Some people talke, as gell(‘r“l
rule, for a oue year’s course in the stock ponds, carp weighing fully onc
half pound apiece, and, ir possible, those which hiave reached the age©
three years, and for stock ponds which are fished elean every year carp
weighing 1, 13 to 13 pounds, also three years old. According to t..hO
greater or less size of the stock ponds, and their greater or less capacity
for farnishing food, sneh people will stock a poud arca of 120 S‘luﬂ,re
rods with 60, 50, 45, and sometimes with only 40 fish (7. ¢., 240, 200, 180,
160, respectively, per bectare).” +

The proper time for stocking the stock ponds is autumn, immedia

tely

* Yon Reider, Das Ganze der ischerei, 1825.
t Roimanu, pp. 86, 87.
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after the fisheries in the raising ponds havé come to a close.  If there is
10 trouble about filling the stock ponds in spring, and if there is o suffi-
tient area of winter pouds, it may sometimes be advisable to let the
Stock ponds lie dry during winter, and to cart away the mud. 1f there
are any stock ponds which, after the close of the autumn fisheries, can-
1ot be filled immediately, or at least not to their full depth, they should
ot be fully stocked at once, but the number of fish placed in them in
Qutumn ghould be in proportion to their quantity of water, and in the
fOllowing spring they should receive their full stock of fish from the
Winter ponds. If there are stock ponds with a two years’ course, which
Cannot e entirely filled in the time from autumn till spring, and which
“101‘(‘1‘01‘0 do not receive their full supply of water till the second year
fter the fisherics—which often happens in large sky ponds—the num:

I of fish should not be proportioned to the entire area of the pond,

"t to that portion which is filled during the first year; and this num-

Cr of fish should not be increased during the second year, for at that
time the pond, as a general rule, cannot supply the grown fish with the
204 which they need for their further development. 1t will thereforo

€ an advantage if during the second year the fish get for their pasture-
Erounds the edges of the pond which hitherto have lain dry, but which
¢ now filled with good food. If the number of fish was doubled, both

10 old inhabitants of the pond and the new-comers would suffer want,
A tlerefore undoubtedly be retarded in their growth.

The transportation of the fish to the stock ponds should be intrusted
° thoroughly reliable persons, so that the losses at the time of the fish-
Cries may not be too large, and the hopes of the pond cultivator may
20t be too severely digappointed. In stock ponds which have a two
Yearg? course, regard should be taken to the age of the fish, because il
t fee yeary’ fish are placed in such ponds, they will spawn when they
Teach the age of 4 or 5 years, and the food will have to be shared by
1€ 0ld anq young fish, in consequence of which the former are retarded
I theip growth. DBut if a snitable number of fish of prey is placed in

e l)On(is, which do not let the young fish grow up and hinder the old
0“9_8 from spawning, less harm will result from placing in the ponds fish

I¢h have reached too great an age. It may be Xid down as a rale,

OWever, that by spawning a carp is invariably retarded in its regular -
Browqy,,

HOl‘uk enumerates the following reasons why carp spawn in stock
l‘)O"dS! (1) 1f old or crippled fish, or such as have not been hatehed in
15)1‘)‘:2\1:1112231)0“(15’ ar(‘: plucujd in tl)le l?'ltock 13()).ndsl;‘ '(2)‘ it'.t.hc s.u.nm.mr is

rly warm, and has mueh calm weather; (3) it there is too

el food in the pond; and (4) if no pike ave placed in the poud, or it
0S¢ whjel were contained in it have perished from want of proper food
Ua:rm\-.c destroyed each other, Horak thinks that the pike pre\'un.t the

b from spawning, because they constantly see before them the l)ltt?l'-
St ®nemy of their young ones. According to my experience I am in-
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clined to doubt this, although there may be a grain of truth in it for
on what should the pike live, espeeially in asky pond, if not on the young
of the carp. 1 had 10 per cent pike in four large stock ponds (sky
ponds), which in two years grew to a very respectable size, althought
besides the carp there were in these ponds only a few tench, on whost
young ones, in addition to the poor fry of carp from the raising ponds,
the pike could not possibly live and reach, as they did, a weight of 410
6 pounds. 1t must, therefore, be supposed that if not ull, at any rate
the greater portion ot the carp, had spawned, and thereby furnished am-
ple food for the pike.  1f the carp had not spawned, no young fiy could
have been fished from the pond, and the quantity taken therefrom was
very considerable,

The stock ponds are generally fished in October; but the fish may
also be allowed to remain in them during winter, and the fisheries take
place in spring or snmmer, it there is reasonable hope that at that scason
the fish wil) feteh a higher price than in autumn.,  The losses, however
which are unavoidably connected with summer fisheries, will in most
cases neutralize any possible gain caused by the higher price of fish.
Summer fisheries should always take place in the cool of the mornings
and with as much expedition as possible. One should always be P
pared for considerable losses in the stock pond fisheries. e Lave
already, in a previous chapter, spoken of the average amount of tho
losses during the fisheries; but it may be useful to quote Von Reider on
this subject. e says: ¢ In the stock ponds one should always count
on some losses, although it will be impossible to determine their extent
beforehand ; for o great deal will depend on the location of the stoc C_
ponds, whether they are smrounded by forésts, in which case bil‘ds_ °
prey will make havoce among the tish, whether therc is much thieving
going on in the neighborhood, whether there is danger of inundations
&e. According to these varying cirenmstances one should always count
as 1oss one-tenth to one-twentioth of the number of fish placed in the
ponds.  Some people always cotint the loss as one-fifth, and therefore
overstock the ponds very much, which, however, does more harm than
good, as it deprives the fish of sufticient room and food, and keeps thei
small. It will bo botter to widerstoek than overstock the stock ponds
and if there ave too many fish o hand from the raising ponds, 10 wl
be better to sell those which are not needed.” -

As the largest pouds are generally sclected for stock ponds,
which they offer is, as a rule, of a more varied ¢haracter than in sw2
ponds; and with the view to derive the greatest possible profit from thett
it will be advisable to stock them with some other fish besides cart
Large stock ponds not only offer a larger variety of worms and 117
sects, thus providing the proper food for different kinds of fish, but ul..s‘f’
they -generally receive their supply of water from rivers and brookb‘y
when, in spite of the grates, fish of all kinds will getinto the 110"(1.1'
Such fish are of no direct value to the pond cultivator, and can e uth

the food
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ized only by feeding them to fish of prey, which are certain to find aready
market.  As bhas already been stated, the older carp like to spawn in
the stocic pounds; their young ones will likewise decrease the quantity
f’f fooq, and it will become necessary to destroy these young fish, which
15 easily done by placing in the pond a number of fish of prey. Among
the fisl of prey the pike deserves the prefercnce on aecount of its
Voracity, its rapid growth, its hardy nature, and its ready sale; and
from time immemorial it has been and is still the constant companion
Of the carp in the stock ponds. Caro should be taken, however, that
the pike do not exterminate the carp, and only pike of such a sizo as to
Malke it impossible for them to outgrow the carp should be placed in
the stock ponds.  The pike is the most inveterate enemy of the carp,
‘?"d will destroy it whenever possible. The number of pike, or other
'8h of prey, will depend on the quantity of food supplied for them, and
o0 the number of carp in the pond. When pouds are fished which con-
4 both carp and vike, great care should be exercised that no pike of
any considerable size remains over till the following year, for a single
“ll"ge pike is capable of making sad havoc among a stock ot carp.
Arp weighing 1 pound should be accompanied by pike weighing at
}“08‘5 one-qnarter pound, and carp weighing 2 pounds by pike weighing
b mosg, one-half to three-quarters of a pound apiece. The sawme applies
0 other fish of prey, e. g., perch, &, To every 100 carp one generally
Unts 10 to 15 fish of prey.

Of other fish the tench are best suited for stock ponds, especially in
Beighborhood where they find a ready market. The same price is
Cten paid for them Dy dealers as for carp. If not placed in the ponds
€Xeessive quantity the tench have the advantage that they can live
on food hidden in the mud, which is not accessible for the carp, and
At by their rooting in the mud they dig up food for the carp which
€se otherwise could never get at. A large quantity of the young fry
I)I'otl;m tench serves as ?'00(1. for the pike. Th(.z I(I'e.ts mojlanotus muy also
ag Y6 a valuable addition in carp ponds, as it often finds a ready s‘ale
iy t“hll Ornamental fish, It will be well not to place too —— other fish
€ stock ponds, and their number should be deducted from the num-

“C of carp to be placed in the pond.

10. CARL OF T FISH, ESPECIALLY THE CARD.

The care of tho fish consists—
the.dl-n keeping the ]).(md in good '.ordor, which is d()fm.: () By keeping
outg ikey :Lmd banks in good repait, and by regulating the supply and
oj OW of the water; (0) by keeping the water always at a proper
ght. _
% In broviding not only suflicient but good food for the fish, which
f()ry e d({ue: (a) By :‘1)'liti(iialll‘}' impro\:ing l]{(‘. f,'il]):l(:ity of the ponds
Droduclng food 5 (b) Ly feeding the fish artificially.
- By exercising carcful supervision over the ponds, both in summer
- Mis. 68——306
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and winter, so as to keep away from the fish all enemies and hurtful
influences.

Ifceping the dikes in repair.-—The proper depth of water will prinel-
pally depend on the character of the dike. It should therefore be ou®
of the main objects of the pond cultivator to keep the dikes constantly
in good repair. TFor this purpose they should be carcfully examing
from time to time, and any damage that is discovered should be repaire
at once. The most suitable time for making repairs is after the autumi
fisherics.  When the water has been let off the dike should be carefully
examined; any damage which is found should be repaired without delay
5111(1 i considerable the work should go on, as the weather permits, unti
it lb completed. If it is impossible at the time to make thorough r¢*
pairs, something should be done to prevent the spreading of the dam”
age, and the thorough repairs should be made as soon as ])racticable‘
Small breaks in the dike are most quickly repaired by ramming in piles
below the damaged place on the water side, by filling the space Detweel
the dike and these piles with small willow fascines, and by covering tho
wlole closely and firmly with sod. Idoles in the dikes and panks #¢
filled with earth and elay mixed with stones. Teichmann says oB this
subject: ¢« If water penetrates the dike in one or more places, this shoult
be immediately remedied, for if thero is great pressure the water wi
soon widen out the holes and break through the dike. In this €2s°
loamy or clayey soil should be piled upon the water side, wherever holes
are found, and the evil thus be checked. Manure mixed with straw
may sometimes answer the purpose. If by employing one or the other
of these remedies the holes cannot be entirely stopped up, extensive res
pairs should be made as soon as the fisheries are over. Wherever ‘h(f
dike has suffered any damage it should be dug up, and if the soil ha>
not much consistency it should be mixed with loam or clay and rammet
down firmly. The mended place is covered with pieces of sod. 1f t'h‘?
pond is large, and the waves strike the covering of sod violently, it ""1)1
be well to construct a fence of willow branches in front of the mend€
place and fill the space between it and the dike with earth.”*

These hints for repairing dikes must suffice, as any one who has
fally studied the chapters treating of the construction of dikes
easily find ways and means for making all the necessary repairs. o

After the fisheries are over, the outflow-pipes, taps, and stand-PiP°
should also be carefully examined, and repairs be made wherever needC™
The weirs and grates should likewise be examined, and if necessary - ¢
repaired orrenewed, The ditches shonld be cleaned of mud and aquat!
plants.

; . oy 10

Keeping the water at a proper height—"To do this it will be necessar o
keep up a constant and even supply of water from the outside, a1l re:b
ulate the outflow after the pond has received its full supply- The b_eks
plan will be to introduce into the ponds clear runuing water from bro®

* Peiclmann, Der onfakrenc Fischmeister, 1821.

care
wi
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and springs or from ponds which are fed from these sources. To obtain
an ¢ven influx and outflow it is above everything else necessary that
all the ditches should constantly be kept in good repair, and from time
to time, especially after the fisheries, be clecaned of mud and aquatic
blants, There is but little difficulty in keeping up a regular influx of
Water, if the ponds are ted from brooks and rivers, and by weirs and
sluices this can casily be regulated. 1t is different in sky ponds, whose
Supply of water depends on the aceidental gathering of rain and snow
Water in fields and meadows. Here it will become necessary to keep
the ditehes through which the water enters the pond iun particularly
80od repair, to construct a large number of these ditches, and even, if
Becessary, to bring the water from a distance. If any roads or dikes
are in the way, the water should be carried underneath them through
Pipes or conduits, while it may be led round small elevations. As the
Water in these ponds is apt to be stagnant, and as a slight agitation
favors the absorption of oxygen from the air and thereby makes tho
Water hiealthier for the carp, the desired object is attained by letting
the water flow into the pond over a weir, so that by its rushing motion
I keeps up that constant movement of the waters of the pond which is
beneticial to the fish. To substitute weirs for grates may be recom-
Wended in all those ponds which are fed by small streams or springs.
.If bonds are fed by brooks or rivers, the pressure of the water on enter-
Mg the pond is generally stronger than may appear desirable for the fish,
4ud in this case, therefore, it will be preferable to let it flow in through
Erates,  Tor keeping the water at au even height the stand-pipe may
¢ recommended, of which we have spoken in a previous chapter.
Cleaning out the mud.—To insure an even height of water, and a reg-
ulay supply and outflow, no mud or aquatic plants in the ditches should
offey any hindrance to the water in its low. After the fisheries, there-
fore, a1l the ditches should be carefully cleaned. 1t is true that the
mud contains a great deal of nutritious atter, while the aquatic plants
Dot ouly serve as food for fish but also sustain many insects which form
3 favorite article of fish-food ; but it cannot be denied that too great
M accumalation of mud and too rank a growth of plants will contract
Le water arca very preceptibly, and thus prove injurious to the fish.
O clean a pond of supertiuous mud and aquatic plants, it will be nec-
Essary to drain it and dig ditches through the mud which should all
Oben into a main ditch and carry the water towards the outflow. The
ud taken from the ditches is piled up in bheaps and allowed to dry in
€ sun and air. These mud piles are not carted away till winter when
€ ground is frozen, and should then remain exposed to the influence
O_f the atmosphere for at least a year before they cun bo used as a fer-
tilizey, This has also the advantage that the mud decreases at least
ohe-half in volume and weight, and offers much less difficulty in cart-
Ing it to the fields than if it had to be moved in its moist condition.
The mud is removed from the different parts of the pond to its banks
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in wheelbarrows, and in very large ponds one-horse ecarts may be used,
from which the mud can easily be dumped. In removing mud from
a pond, special care should be taken to do this evenly throughout the
entire pond, so as to prevent the formation of holes in the bottom, which
would seriously interfere with the fisheries. It would, however, be &
mistake to remove every particle of mud from a pond, as this woul
diminish its food-producing capacity, but it should always be allowed
to remain to the depth of 30 to 40 centimeters. If the mud is to DO
taken from very large ponds, it will be impossible to aceomplish this DY
carting it away, as this would involve too much labor and expense ;. and
it will become necessary, immediately after the fisheries, when the mt
is still in a fluid condition, to have it carried away with the water. To
do this, running water should be led to the deepest places; or specia
ditches should be dug, to which the mud is carried from all sides, a2
whence the water carries it farther, and finally out of the pond throught
the pipes, wLich process should be aided by rakes, shovels, and brooms-
This process will of course, require rapidly running water, whose courso®
may be accelerated by occasionally driving in the tap and quickly pulling
it out again. This process should be continued until the pond has beelt
sufficiently cleaned of mud. If possible, the bottom of a pond which ha$
undergone this process should be plowed, and not be allowed to dry
out, but should be immediately filled again with water. ’

Sickness among fish.—By cleaning the pond annually and by aidité
the influx of water, the health and growth of the fish will be greatly
promoted. If the water is very low, and if there is too great an acct
mulation of mud in the pond, the temperature of the water will, in hot
summers, become toohigh, too much oxygen will be absorbed, the decy
of vegetable and animal matter will be very great, the water wl
deteriorate, the fish will perish, unless ecither a timely supply of fresh
water is introduced into the pond or the windows of the sky are open®
and help comes from above. To this danger fish are particularly X
posed in sky ponds in which it is difficult to keep up an even height ©
water, and among these the smaller and shallower ponds are al’fj o
suffer more than the larger ones. This danger will be greatest during
the months of June and July. .

" This condition of affairs is indicated by various signs; the fish switt
about near the surface of the water endeavoring to get a breath of {“r !
they becowe languid, lose their natural color, and finally perish.
the first signs of such a eatastrophe it is impossible to introduce
water into the pond, and if there is no hope of rain, nothing remains
be done but to commence the fisheries at once, and transfer the fish
fresh water. It is true that by the fisheries the mud is stirred upPs a-ﬂe
the water is consequently still more deteriorated, thus increasing t‘h
danger, but of two evils the smaller one must be chosen, and all the fi8
which can be saved should be saved. Such fisheries, however, S1o%
not take placo during the heat of the day, but at night.  In small

1) l-esll

to -
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3id may be afforded, and the worst consequences averted, by throwing
!)li_iCk 8oil, if it can be obtained in the neighborhood, into the pond, until
1t is covered to the beight of 7 to 10 centimeters. Thereby the pond is
Agaiu rendered healthy, and the fact that the water becomes turbid need
’{Ot alarm any on e, for no fish will perish from this cause. On no condi-
h?ll Wwhatever should such a pond be drained, for thereby the mud is
Stirred up, and the evil is made worse. *

Horak is also of opinion that the stirring up of the mud makes mat-
tel:s Worse, and considers fisheries as the only remedy. Ie says: “If
3imal refuse is carried into ponds located in the middle of or below
v‘“ﬂges, or if cattle are driven into them, the accumulated organic mat-
ter will, during hot summers, particularly during the months of June
ang g uly, begin to ferment, and will thereby cause the death of the

Sh”t A pond in which a large number of fish have died should be
drained and sowed. i

Unless the water sinks too low, an extraordinary supply of water
Shoulq i no case be introdueed into a pond, as this will invariably drive

® fish away from their pasture-grounds, disturb them greatly, and
ea‘fse them to go towards the fresh water which flows into the pond.
s 1t ig absolutely necessary to introduce a fresh supply of water, this

%uld be done slowly and gradually. Wherever there is foar of inun-
. at10118, which geunerally take place in spring, but also at other seasons,

Consequence of violent or long-coutinued rains, there should be plenty
th ditches for superfluous water, which should always be kept clean, so

3t they may receive the greatest possible quantity of water, If the
tl’?‘nger of inundation is imminent, the pond must be constantly watched,

® grates and weirs should frequently be examined, and persous should
tlfiep Watch all through the night, especially if there is any fear of
theeVGS approaching the pond, for inundations carry the fish towards
fresh current and offer them a chance of escape from the pond.

Dlesy Proper precautions have been taken, the fish will, during an in-

ndatiOD, ‘Scatter all over the neighboring country and will get lost or
eeo N, unless they are gathered as soon as the waters commence to re-
ome and are returned to the pond. In gathering fish which have be-
9 Scattered iu the manner described above, search sliould be made
Oles in the ground, where the fish will naturally go, for there are
viunfrequently neighbors who, on such an occasion, will dig holes with
€W to catch the fish.
1) "mProving the Jood-producing capacity of the ponds by artificial means.—
,he Safest way to keep up an ample supply of good food, to introduce

o food into the ponds, and thereby to improvo them, is to drain and sow

r II"O.U__(]S at certain stated periods; in other words, to use them for a time
wateQIS’ng grain or grass. After a pond has been fished clean and 'tho

T draineq off, ditches should be constructed in it in every direction,

* Von demn Borne, Fischizucht, p. 74.
t Horak, Teichwirthschaft, 1669,
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so that the water may be entirely taken out, and the bottomn allowed to
dry. In this condition the ponds are left till spring, say April or May,
. when they may be plowed and prepared for the seed. To insure o good
harvest, the entire bottom of the pond should be divided into raised beds,
separated from each other by water furrows. These beds may be sowed
with oats, hemp, or poppies; other grains or plants will yield only poor
harvests. After the harvest has been gathered, the soil should be hoed,
and allowed to remain in this condition till the following spring, when
the pond is again filled. If it is not intended to gather a harvest, but
simply to supply the pond with plenty of fresh food, it is plowed in
spring and allowed to lic fallow till summer, when it is sowed with
turnips. Still better food will be introduced into the pond if it is
sowed with peas, beans, and vetches, with a few turnips between. In
this ease there is no hurry about sowing the pond, and this may be de-
ferred till June, or till July if only turnips are sowed. When the
peas and turnips are nearly ripe, the pond is filled with water, and may
be stocked with fish that same autumn, although it will be better t0
defer this till spring. In most cases, however, it will be best to gather
the harvest, as the decay of vegetable matter easily assumes too great
proportions and beecomes injurious to the fish. This applies part-iculzll‘])"
to small ponds. Even if the harvest is gathered, the sowing of'a pond
will be of great benefit, and make its influence felt for years. Tor
during the time of growing and during the harvest many seeds fall int0
the pond, and to favor this one may defer the harvest until the grain OF
plants are dead ripe. Even the stubbles in themselves form an addition
to the food. By sowing a pond, food is also indivectly introd uced int®
it by giving it a period of rest, during which worms, &c.; will increasc:
In their decay the stubbles also furnish food; and the thorough freein®
of the soil from acids caused by the draining and sowing of'a pond has
a most beneficial influence on the health and growth of the fish.

The object of sowing a pond is twofold; the acids are talken away
from the mud by the draining and plowing ef the pound, and new foo
is introduced in it, and, on the other hand, an additional income 198
derived from the sale of grain or vegetables. To sow a pond for one
year will be beneficial, but to continue this process for several consectl
tive years is not advisable, as the pond is apt to dry out too muely, ant
loses its mud, whicl is- indispensable to the growtlh of the fish. The
banks and dikes also dry out too much—the latter are undermined F’Y
mice, moles, &e.—the wood-work of the grates, &e., satfers, and repair®
become necessary, the expense for which is not sufficiently made up
by the income from the harvests. By using a pond for agrienlturd
purposes for any considerable length of time its fish-food is 1‘e‘luced.
almost to nothing (this is less to be feared when the pond is used merely
as a meadow, which, however, will yield only poor and sour grass) an
the benefit to be derived from sowing a pond is completely lost.

. r
If a pond yields constant and sure harvests, and can also pe used 0
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Winter grain, it will pay*better to transform it into a field. "Peichinann
1S of the same opinion when lie says : “One of tho most cfiicient means
for improving a pond is undoubtedly in all cases to let it lie dry for a
Year and to utilize it during that period by raising grain; for it has in-
Variably Leen observed that after a ycar‘when the pond had been used
for agricultural purposes the fish grew remarkably well, even if a mucl
arger number was placed in the pond than it could otherwise support.

f a pond which had been sowed for a longer period is to be filled with
Water, the number of fish must gradually be reduced, and even brought

elow the average, if they are to reach the desired size. The beneficial
effects of sowing make themselves felt for six years, and in some cases
Even longer. The sowing of the ponds is, so to speak, a rejuvenating
Process. It will depend on the various localities how often ponds
Shoulq be sowed. In some places the ponds, not even excepting very
Arge ones, should be drained every sixth year and sowed with oats.
OOWing is the most effective means for destroying frogs and other in-
JUrious animals. 1t is not advisable to use pends for agricultural pur-
Poses several years in suceession, for in that case mice and other ani-
Maly are apt to undermine and injure the dikes, and the long dry period
Voulq a150 injure the tap-houses, grates, &c.” *

“Xperience should gradually teach how often it will Le necessary to
il())'w 2 pond.  Sowing rcpeut;cd at cousid(*rabl(‘) intervals‘c:_m never be
Or;]‘}}‘lOus, and will under all circumstances exercise a beneficial intluence

Ish-culture and the general condition of the ponds. These intervals
Shoulg not be longer than ten and- not shorter than five years. In

I'a“’illg up a plan for the management of a pond farm, it will sometimes
a:efbund impossib.]e to determine the length of these intervals. If they
One}mt less thm five and more than ten years, it will be better to ad apt
thbelf to circumstances than' to sow pond areas of g.reaﬂy varying

®nt every year, as this will in most cases interfere with the regular

Magement of the ponds. If the ponds are few and large, it will be

cult to introduce a regular system of sowing.
) Another way to introduce food into the ponds is to lead rain and

"W water from ecultivated fields, which always contain much fish-

d, by means of ditches into ponds which are fed by brooks or springs.

N sky Ponds it will be absolutely necessary to do this.
t-h<(33) The -acg:umulutior} of ‘food is favored and t!le general condition ot
ie dI:On(!s is 1r‘nproved.1f .ai.t-er the autunm.ﬁs‘herz.cs they are allowed to

- I till spring. I it is in any way possible this should be done. It

1, of course, depend on the possibility of filling the pond in spring.
¢ €never a pond is allowed to lic dry one should not forget to remove

¢ Iy,

(‘%) The prodnetion of food is greatly promoted by the planting ot

al_‘“ﬁls kinds of wrass and aquatie plants, e. g., Acorus calamus, Festuea

Yans, ang other plants whose young shoots, seeds, &c., serve as food

*Teichmann, 1'mfchﬁwherei. 1831.
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for fish, and of such plants as are inhabited by aquatic insects, &c. The
Potamogeton, Glyceria, Spectabdilis, Ranunculus aquatica, Trapa natans,
&e., are generally covered with these insects. The planting of reeds in
bare places will also render the pond better suited for fish and improve
its general condition.

Feeding carp artificially—The sowingof the ponds may Le eonsidered
as a means of providing artificial food, but in a narrower sense we un-
derstand by artificial feeding the introduction of food which the pond
cannot produce. Artificial feeding will be difficult if the pond farm is
very extensive; andif all the ponds are very largeit will be impossible.
There are, however, many medinm and swall pond farms which, besides
large ponds, possess also a namber of small ponds, in which the system
of artificial feeding may be introduced. 1tisthe object of artificial feed-
ing to increase the weight of the entire stock of carp, ora portion of ity
in the shortest possible time, or at any rate sooner than would be the
case if the fish lived only on natural food. It may become possible bY
artificial feeding to determine beforehand what weight the carp will
reach within a certain given time. A second object of artificial feeding is
to enable the stocking of a pond with a larger nunber of fish than it
could otherwise support. '

By artificial feeding the carp culiivator may derive extraordinary ad-
vantages, as it will, to a certain degree, make him independent of the
natare of his ponds, make the yield of poor ponds equal to that of the
best, so that he can stock them with any number of fish; of course mak"
ing this proportionate to the size of the pond and to the quantity ©
water., Lven if only introduced in one or two ponds, artificial feeding
will prove advantageous; and the same applies to periodical feeding
say during the months of May, September, and October, when the
quantity of natural food is smallest. In spite of all these advantages
however, it will be a problem whether—and, if so, by what method ©
feeding—the pond cultivator will be repaid for his trouble. We inten(
to discuss this problem at some length. .

The first question will be whether a system of artificial feeding “"I!
pay; that is, whether the undoubted increase of weight attained thereb}
will compensate for the expense and labor connected with it, so as 1'¢
only to cover the expense, but also to leave a considerable net revenuc
In order to answer this question we must first endeavor to get a sati sfac-
tory answer to the questions: What food is to be used, and in what quat”
tity? Before endeavoring to answer these questions from the prcst}" :
stand-point regarding the general principles of sustaining animal life,
we will hear what old and experienced pond cultivators have to sa¥ on
the subject. I comsider their experience as very important and n
many respects of practical use, even in our days. Their methods ¢
preparing fish-food may at any rate give valanable hints liow to preserve
the food fron spoiling, in case it is not. caten by the carp as soon as
is thrown into the pond.
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That the pond cultivators of .bygone times have employed artificial
feeding is proved by their own statements on the subject; and that
they found it advantageous appears from the fact that they often em-
Ployed expensive articles of food. Even if such food was not as ex-
Pensive in those days as it is now, it should be remembered that the
Price of carp was much lower. Von Reider, for instance, recommends
the following method of feeding carp in fish-tanks: ¢ Perforate both
the bottom and sides of light kegs, fill them with ground malt, and
FhrO\v them into the fish-tanks. Others take good, fat clay, broken
'0to small pieces, mix it with the malt, and put this mixture in a keg,
Which is closed firmly. By pushing the keg about, the carp cause the
Walt and clay to ooze out through the holes, and thereby the water is
‘Tendered sweet and nourishing. Others mix malt and wheat flour,
Wake this mixture into loaves, which are baked in an oven. Others
agaiu bake loaves of ground malt and clay, well kneaded together, and
thl‘O_W the broken loaves into the fish-tank. Others take fat clay, the
Solid excrements of sheep, malt, and a little salt, kneed all thisinto a
dollgh, which is rolled out thin and scattered along the banks. Others
take fat clay, mix it with honey and barley flour, kneed it well, and

Orm it into balls, which are thrown to the fish. The clay should be
Mixed with sand, to aid the fish in digesting it.”

Jokisch recommends the following fish-food: «The so-called fish-Dbread,
Which is baked in an oven or dried in the sun, should be made of such
Igredients that if baked in summer it will keep in a dry place till win-
I Potatoes, peas, lentils, beans, &e., are cooked until they are toler-
bly soft, and thereto are added bran, a little refuse from breweries or
SPoileq malt, and dark flour, which serves to give consistency to the
}th]e- With this mixture some brewer’s yeast, poor milk, or water is
lheorporated, and allowed to work it thorouglhly, when it is formed into

%aves. If these loaves are baked in an oven, they should be made tol-
Crably large, while they must be small if they are to be dried in the sun,
80 as to prevent their molding or rotting, of which there is danger in
Vater which is not running at all times. Such loaves are broken and

Town into the ponds in quantities to suit the number of fish, and atter
% few days they are devoured by the fish. Tn ponds which do not receive
Much natural food from the outside, artificial food will be very usefal.

Usks of beans and various kinds of grain, and particularly the car-

“asses of horses, will here render excellent service. It will always be
ound that wherever the refuse from breweries, distilleries, starch fac-
OTies, &e., is emptied into ponds, the fish will be particularly fat and of
exc_ellent quality. Potatoes boiled and cut up also form an excellent
artl“’]e of food for earp.” ‘

Scheiner says: “The fish will get fat it fed on a mixture of hemp,
fea“*‘, peas, and the solid excrements of sheep. Rest also favors the
Mtening of carp, and they are, therefore, fattened outside the water
i the following manner: They are wrapped in moss, which is constantly
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kept moist, so tightly that they cannot stir, and if fed on the food
described above they will grow fat in a very sbort time and acquire a
most delicious flavor. Another means of fattening fish is to castrate
them. This operation was first tried in England, not only on carp, but
also on pike and other fish. It seems, however, that ‘the great ex-
pectations entertained in regard to this method were not realized.” *
Unfortunately, the above data do not contain the slightest hints as
to the quantity of food, and also leave us entirely in the dark as to the
resu!ts (in figures). They are, nevertheless, exceedingly valuable for
making experiments, and because they show what articles of food were
used succe;ssful]y by former pond cultivators. Inall probability it would
pay even in our days to employ such food. We also learn that the food
consrs.ted principally of those products of the vegetable kingdom which
contain a great deal of albumen. The articles of food described above
were generally employed in small receptacles such as fish tanks, and the
only one among the older authors on the subject who states that they
- may with as much advantage be employed in ponds is Jokisch. It may
be ‘Dresumed, however, that the articles of food mentioned by the other
writers may be used in ponds as well as in tanks. We will cite the
follo.Wing interesting example, which shows how profitable the artificial
feeding of carp may be. The papers contained an account of a German
b‘y the name of Poppe, residing in California, who imported carp from
Germany and placed them in a pond containing warn springs. The
carp were fed on blood, thick milk, refusce from slanghter-houses, &€
and'grew marvelously. When placed in the pond they measured 19
centimeters in length; after nine months they commenced to spawmh
and after twelve months they measured 50 centimeters in Jength and
weighed from 12 to 15 pounds.t Delius, who gives an account of M1
Poppe’s experiments, says: ¢ These results seem almost incredible, buty
by taking into account all the local conditions, we must grant that
they are within the reach of possibility. It should be remembered that
the water all the year roundf had the most favorable temperature of
18° Réaumur 7240 F.], and that the development of the fish was not
retarded by a single cool day. In one year the original weight of the
carp bhad increased sixty or seventy fold. A youhg pig at its Dirth
welghs ab9ut 6 pounds, and there are instances where the weight of such
a pig was in twelve months increased to 400 pounds, which would show¥
about the same ratio of increase as that of the carp referred to above.”
We regret that we are not informed as to the quantity of food whicl
Mr. Poppe gave to his carp; but it may be presumed that this develop-
ment was reached by employing food which contained a great deal of

nitrogen, from which it may be inferred that the carp, in order to grovw
- i

* Tscheiner, p. 191. |

t Delins, Teichwirthschaft, p. 28.

t Tho growth of tho fish was, therefore, not interrupted during winter,
twelve months are fully equal to two years under our conditions.

and the
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Tapidly, should be fed on articles containing a great deal of nitrogen.
After giving the above data, we shall now endeavor, proceeding by
f’llal()g_y, to ascertain, oun the basis of the laws which regulate the feed-
g of varions domestic animals, that proportion of nutritive substaunces
.‘V]lich is most favorable to the development of carp, and the quantity
M which the food should be administered.

The substances composing the various articles of food of the higher
Classes of animals are divided into those which contain nitrogen and
those which are free from nitrogen. To the former belong the proteine
or albuminous substances, to the latter the hydrates of carbon and fat.

egetable food contains comparatively much less nitrogen than animal
00d. The most profitable method of feeding domestic animals is that
Which provides the quantity of nutritive matter which is best suited to

¢ purpose these animals are to serve, and provides it in the proper
DrODOrLion, i. ¢., the right proportion between the digestible albuninous
Substances and the digestible hydrates of carbon, including fat. The
Substances containing nitrogen—in other words, the albuminous sub-
Stanees in the various ehanges which they undergo in the animal body—
DMainly gerve to form flesh and fat, while those substances which con-

An bug )jtele nitrogen principally serve the purposes of respiration.

¥ comparing the different methods of feeding domestic animnals,
Chiefly cattle, whose food belongs exclusively to the vegetable kingdom,
W the qjfferent kinds of grass of good pasture-lands, in which the
ProOportion of nutritive matter—i. e, the proportion bhetween the sub-
Sances containing nitrogen and thoge which do not containit,isas1to
Tom 5 t —it has been ascertained that the most profitable proportion
?‘ Nutritive substances is abiut 1 to 4or 1 to 7. Professor Wollt says:

f the food contains less albnmen than wounld correspond to the pro-
Portion 1 to from 6 to 7, a considerable portion is not properly digested
anq absorbed, and a part of the nutritive substances which do not con-
‘a“l nitrogen is passed with the excrements, without having been of
40y use to the body. If the proportion exceeds that of 1 to {rom 6 to

» there is not sufficient albuminous matter to attain the desired pro-
_‘?Ucti(m quickly and safely, it progresses slowly and without energy,
:Zl‘t;‘:; in the end the 1.)1'oﬁ’.cs are very snmll,_ct,ve.nvi)f‘ th?, folod. has b(.aen‘

*heap. A proportion like that of 1 to 4 is never needed in feeding
Yomestic aninals, as it would tend to further the disintegration of mat-

T in the body and causc losses in the end. But it the absolute

Tuantitjeg of t,]ic nutritive snbstanees containing nitrogen and of those
ieh are free from nitrogen are sufficiently large and do not exceed
© Proportion given above as the most suitable, all reasonable require-
m.ents have Leen met. No losses nced then be feared by a relaxation
ot. the digestive organs or too great disintegration of matter; nor
“j'“ there aver be a lack of material to favor quick and ample pl‘Odl‘lc-

00 The most suitable proportion for purposes of production will,

thereforo, Do somewhere between 1 to 4 and 1 to 7; although it may be
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laid down as a general rule that, within these limits the total quantity
of effective nutritive matter beiug the same, productiou will increase
as the proportion becomes smaller; but whether in the end it will
yield greater profits will have to be decided according to local ¢ircum-
stances.”* _ .
The proportion between albumen and hydrates of carbon will be par-
ticularly influenced by the circumstance that in their food the animals
should receive the quantity of hydrates of carbon which they absolutely
need for purposes of respiration. From experiments made by Miiller
it appears that this quantity varies very much in the different animals.
Per 100 pounds weight of the body the tench exhales 12 grams carbon
=1; the frog, 43.5=3.5; man, 146.0=12; thc pigeon, 1370.=114. It*
appears from these figures that fish—in this case the tench, which greatly
resembles the carp in the quantity and quality of food it needs—use for
the processes of life, more particularly of respiration, a very small por-
tion of hydrates of carbon as compared with warm-blooded animals.
These figures, therefore, may serve as a guide in finding the most suit-
able proportion of nutritive substances for fish. Butasno experiments
have been made to test the matter, and as at any rate nothing has been
published on the subject, all that can be done is to draw conclusions
from analogy and compare therewith the experiments in feeding warm-
Llooded animals. I'he exhalation of carbon holds a certain relation t0
the absorption of oxygen. The more oxygen is absorbed the more
hydrates of carbon will be destroyed, the greater warmth is genemted
in the body, and the more carbonic acid is exbaled. But as fish have
ho warmth of their own, but always have the temperature of the water
in which they live, they need only a small quantity of hydrates of car
bon to keep up life, and the result of Mr. Miiller’s experiments is proved
true. )
Although it is impossible to find out from these experiments what 18
- the proportion between the quantities of carbon inhaled and exhaled,
it is safe to assume that the greater the quantity consumed in the res-
piratory process, all the more bydrates of carbon will have to be intro-
duced into the body with the food, and wice versa. Baussingault's ob-
servations throw some light on the proportion between the quantity o
carbon in the food and that consumed by the respiratory process 1
domestic animals. It appears that the milch-cow and the horse exhale
60 per cent, the hog 70 per cent, and the pigeon 80 per cent of the'car-
bon absorbed with the food. Theso data, however, do not yet answer
our purposes, and we have to look further. Experiments made #f
Wende with full-grown sheep have shown that these animals, while
receiving 481.3 grams carbon with their food, exhaled 222.5 grams (i- ¢
60 per cent) per 100 pounds of live weight in twenty-four hours.t The
R

*'Prof. E. Wolff, I'itterungslehre, 1874, p. 147,
t Prof. E. Wollf, Fitterung der landwirthschafilicken Nutzthiere, 1874, p. 35
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food used in ‘these experiments was hay of medium quality, and the
broportion of nutritive substances was probably the following :

Nh:Nfr=1:7.

As was stated above, the tench exhaled per 100 pounds weight in
twenty-four hours, 12 grams carbon, while the sheep exhaled 222.5 grams,
therefore 18.5 times as mueh. We now know the quantity of carbon
Consuised and exhaled by sheep per 100 pounds live weight, and when a
¢ertain kind of food is employed ; we also know thie quantity of carbon
¢Xhaled by an equal weight of tench, and we can therefrom easily cal-
culate the quantity of carbon consumed by tench. We are, therefore,
tnabled, since we have three known quantities, to find the fourth one by
the following proportion:

222.5 grams : 12 grams = 7 Nfr.: x Nfr,

12x7 .
X =—2—§JJ—.-5- = (.38,
We get the same result if we say that the proportion betwoen the ab-
Sorption of ecarbon with the food of sheep and the absorption of carbon
¥ the tench—which is found by the following proportion: 222,5: 12 =
81.3: 2, 1. e., # = 25.9—is as follows :

481.3 : 25.9 = 7: z, whonce x = 0.38.

The proportion of nutritive substances in food, therefore is, for sheep,

h:Npe =1 75 carp = 1:0.38. , o

4As the absorption of nutritive substances in the different kinds of hay
Varies from 1: 5.1 to 1 : 10.6, and as we do not know what kind of hay
“_'as used in the experiments made at Wende, the proportion of nutri-
V6 substances in the food of the carp will probably vary between 0.27
and 0.57, It can hardly be supposed, however, that the hay used in
‘t © experiments referred to was anything but hay of a medium quality,
“5_ first-class hay is but rarvely met with in that locality. The difference
wf“’ therefore, be only between b : 7 and 1: 8, and for the carp between

S8 and .43,

Alt-hougl'l this whole celeulation is somewhat bold, and absolute cor--
‘rect"ess'ca-nnot be claimed for its results, it is probable that these are
:fa:“‘.\’ I:a-te approximately’ corrf:ct;. This proportion o{: uutrit.ive' sub-
Oorrws is \'e'ry close ; b.ut we \\’ll.l ]la\’(). to aclm.o\\'lc(l.ge its approximate

Coetuess, it we take into consideration the following facts:

1 Por generating and maintaining the normal degreo of heat in the
ao(,f]eyr()f'. \\'a-rm-b.loodcfl animals (with man, 37? Centigra(lc' (0880 1«‘.1)
lleedr Aaln (]l.lﬂlltj_ty of call'p()xl, :.md therefore of. hydrates of carbon, 18
Bt-l‘ucet('l’ which, in cm‘mm:t]on with t‘hg oxygen Illl]fl]c(], causes the QG-

N ton (by a burning process) of fat in the animal body, by which
leat s geucerated.  Iish have no heat of their own, therefore need no
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carbon for generating and maintaining heat, and require only 2 small
quantity of carbon which is necessary for burning the substances which
decay through the process of life.

2. Fish have an advantage over land animals in needing less forev
for their movements. While land animals need a considerable exel't'if’"
of the muscles even when they stand perfectly still; fish can swin
about, or rest at the bottom, without any special exertion ; and even
their movewments in any direction whatever require less exertiou_ﬂ"“f
the movements of land animals, which liave to propel their bodies by
lifting the feet. The water morcover offers but little resistance to t"?
movements of fish. This is easily explained if we remember what
heavy picces of lumber a man can propel in the water with compard’
tively little exertion, while he would not be able to move them on land:
If swinming tires a man moré than walking, this is not caused by th(f
greater cxertion required by the movement in the water, but bc‘”“.‘sb
those muscles which are principally brought into play are those which
otherwise are not accustomed to rapid and long-continued movements
Writing, for example, does not in itself require any great exertion, all“‘
still 2 person not accustomed to it will get more tired by an hout™
writing than by the same time spent in manual labor, As greab exer
tions of the muscles accelerate the disintegration of matter in fbe
animal body and inecrease it to a degree which becomes injurious, this
must be neutralized by introducing more food into the body ; while, 0.‘:
the other hand, a steady and ample supply of suitable food will caust
the body to grow more rapidly.* The small quantity of hydrates 0
carbon needed in the food is therefore casily explained by the fact fl"ft'
the exertion is less; for in strong exertion the loss is occasioned 10t SO
much by the wear and tear of the various organs of the body and tho
destruction of albumen, as by the increased burning of hydrates 0
carbon, in consequence of which a greater quantity of oxygen is nl)sol‘b”(u
" by the process of respiration, and more heat is not only generateds b
also exhaled.t

3. The small quantity of oxygen absorbed also necessitates a €0
atively small absorption of hydrates of carbon. of

4. The component parts of the carp, according to Dr. Kinig ‘)‘
Munster, are the following: 76.97 per cent water, 20.61 per cent ;,-u' o
stances containing nitrogen, 1.09 per cent fat, 0 per ceng substal®”
free from nitrogen, 1.33 per cent ashes.

According to the above figures—the ‘quantity of substance
from nitrogen being=0—food which contains much nitrogen apl’
to be the most suitable food for carp.

nl)ﬂ I-

S fl‘co
eals

. Lo e nlty, Vet

Professor Wolfl’s analysis of the carp shows different results; er
79.8 per cent water, 13.6 per cent albumen, 1.1 per cent fat, 4.51

sent extractives free from nitrogen, 1 per cent ashes. e

[ilrd

"Wolll, Fitterungslehye, p. 27,
t Wolll, Littcrangsichre, p. G1.
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I am unable to decide which of these two naturalists s right, but I
deein it proper to give both sets of figures.

From the above it appears that fish, compared with warm-blooded
animals, nced a small quantity of carbonj and consequently fewer hy-
drates of carbon in their food; and the approximate proportion of nutri-
tive substauces, as given by us above becomes still more probable, even
if it is not confirmned in all its details. It also appears that, with an equal
Quantity of food, fish will grow more rapidly than land animmals, because
in the same quantity of food they receive amuch greater portion of al-
buininons matter which is changed to flesh and blood. This increase
of weight in fish, which is sometimes marvelous, as the example of
My, Poppe’s carp in California shows, proves that with an increased
Quantity of albumen, introduced into the body, there will be a corre-
Sponding increase of flesh and fat.* The growth of the carp is alsopro-
Moted by the extraordinary digestive power of which these fish are pos-
Sessed, and which among the rest is shown by the fact that they appro-
Driate from the excrements ot animals nutritive substances which these
limals were not able to digest.

We will now compare with the most favorable proportion of nutritive
Substances, as caleulated above, the proportion of these substances as
Xisting in the food which nature provides for them in the ponds.

esides vegetable matter and various nutritive substances dissolved in
_111(3 water, this food comprises worms, maggots, snails, beetles, and other
Inscets, Beetles and insects generally, whendried, contain ouan average
95 per cent of nitrogenous substances.  As regards the nutritive matter
Contuined in worms, maggots, and snails, no observations have been
{nade. Deliust is of opinion that the quantity of proteine contained
10 them is like that of the silk-worm, viz.,, 15 per cent; I think, how-
ever, that this percentage is too low as far as snails and maggots are
Concerned, which latter are generated in flesh and blood; for they are
formeq from strongly albuminous substances, and therefore probably
Coutain a good deal of nitrogen. It is well-known that snails form «
Very nutritions article of food, and probably contain much proteine.

lowever this may be—for we cannot entertain mere suppositions—wo
will take, as a tole ably safe basis, beotles and other insects and their
AV (the former are formed from the material of the latter, and their
Quantity of nitrogen will probably not vary much), which compose the
arger portion of the natural food of the carp.

The circumstance that the percentage of proteine (93) given above
applies to dried beetles and inseets, while carp always eat them alive,
“.'ill not make any difference in our present calculation, as the propor-
t.‘oh of nutritive substances remains the same, no matter whether the
food ig dried or fresh.

\According to rof. . Wolff, the proportion of nutritive substances

*Wollf, Fiitterungslchre, p. 423,
t Dolius, Teichwirthschaft,
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in cock-chaters—which in years when these beetles are plentiful doubt-
Iess o great part form the food of the carp in ponds which are sur-
rounded by trees aud shrubs whence the wind casts them into the water—
is Nh: Nfr=1:0.6. We¢ are Justified in supposing that the proportiout
of nutritive substances in other beetles and insects, as well as in their
larva, is very similar.  OQur calculations showed the proportion to be
1: 0.35, and 0.43, aud 0.57, respectively, so that the difference between
the two proportions is not very great, especially if we take into consid-
cration that the proportion of nutritive substances, in all probability,
-aries a little in the different inscets. We shall, therefore, not be far
from the truth if we say that the most favorable proportion of nutritive
substances in carp-food is Nh: Nfr=1:0.5 (or 0.6), and that consequently
food containing a good deal of nitrogen is the best and most profitable
for carp. Before entering upon a further examination of the questiol
which is the most suitable quantity of food, we will give, in tabulza.tcd:
form, the various articles used as carp-food, showing the percentage of
nutritive substances contained in cach, following in this the tables pre-
parced by Prof. 15. Wolff:

Per cent of—

e e e e e e —_—————m e e ——,/

Digestiblo substuuces. | 1’1”"1’"'(:

In 100 ponnds of food. P e “t‘:'i‘t;'\'v

! cnu

Water. IHydrates, ”""_'_B

Albumen. o | Iat. | stancel

carboun. | | Nh=h
[, S : e e—

) ;

............. 80.0 19.1 ' 01| 3}

12.0 64.1 0.5 o3
76,3 21.6 1.1 o1
12.6 44.1 1.0 | o2
52.5 38,0 A 7.7 o4
) S N IO 68. 9 . 1.5 | o4
Meat, dricd.and grout Ne. oeeiie . 11.5 09.2 1. ..., .. n.el 0.5
Heart, lungs, liver, and braivs of oxen.. ... ... P OO 16. 3 0.3 | 7.3 0.6

“']0""8. maggoty, boetles, otherinsects, avd their | 20| 0T T 0T S 0.5t08

arva.

Cock-chnfors, freah. ... ... .. ... ... 70, 4 B0l ! 3.1 33
Covk-chafers, dried. . 18.5 480 | 0.1 0.7
Pumplkin-secd cake. 12,0 50,0 ‘ 9.7 | .5 0.9
Beof....... U 70.0 183 1 15.8 | 14
Linseed flour, from w 0.7 27.8 I 33.9 21! 1.5
Hemp-seed cake.. .., . | 09! 20. 9 17. 4 5.2 17
Poppy-sced cake ... ! 2.5 ! 26, 8 | 35.4 | 7.4, 1.7
Rape-seed cake.. ... .. 1.3 a5, 4 | 238 7.7 ]'Q
Rape tour, from which tho 8.5 26,5 i 95,2 2.5 1.9
Skimmed milk.... . e 9.0 5.5 5.0 0.7 2.0
Livsced cake.. a2 24, 8 27.5 89 g2
Vetches . 14.3 24, 8 48.2 2.5 2.3
Field beans.. 14.5 23.0 50. 2 1.4 2.5
Malt gorums. . 101 14.4 45.0 1.7 I 0.6
Lentils ... ... 4.5 21. 4 512 2.2 2.6
Buttermillc. . 90. 1 3.0 5.4 1.0 2.9
Peas. ... ...... et 14,3 20. 2 5.4 1.7 8.0
Peaflour ... ... - 1.4 20, 9 a5, 4 .5 3.4
Tiofusoe from breweries . 76.6 3.0 ! 18. 8 0.8 4.5
Refuse from distilleries. ... 01.0 19| A4 0.3, 3.8
Red clover, before it has bloom 83.0 1 9.8 7.4 (J,-’: | 3.0
AWhent Lran «.ceeeeann o L. 12.0 12.6 42.7 2.6, 4.1
Ryobusks. - ... 50.0 5.2 181 1.2 4.2
Rofuse from potatoes used in ¢ [T 1.6 5.8 0. 21 4.4
Cow's milk K7.5 3.2 2.0 8.0 | 4.0
12,6 [ 122 46. 2 2.6 5.0
70.0 6.4 2405 0.5 5.8

710 3.7 16,1 ).8 5.7

0.4 17 8.7 0.4
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. Per cent. of—

Digeatible substances. ' Propor-

In 100 pounds of food. “&l;'ff
nu ve

Water. Hydrates sub-

Albumen. of Fat. stanoes.

carbon. Nh.=1.
g;;!ns of wheat, .. 4.4 1.7 64.3 L2 5.8
Wh"m of onts . ... 14.8 9.0 43.8 4.7 6.1
AT 92,8 11.0 6.1 0.6 6.8
14.3 0.9 65. 4 Leé 7.0
815 0.9 6.8 0.1 7.8
14.8 8.0 50.9 1.7 7.9
14.4 8.4 60.8 4.8 8.6
7.5 7.6 67.2 1.8 0.4
70.5 2.1 21.8 0.2 10.6
86.0 0.8 18.7 0.1 17.4
71.0 0.5 12.8 0.2 *30.8

* o

mi]{ﬁ""’ Sxperiments made on the farm of Mr. J. Schwarz. at Hofgarden, in Sweden, with feeding
o “COwa on borse-dung, it appears that, as to their nutritive qualities, 800 pounds of horse-dung
qual to 100 ponnds of straw. One hundrod pounds of straw contain, on an avorage, the follow-
a t‘p digestible nntritive substancea: about 1.5 per cont albumen, 86.9 per cent hydrates

thereF on, and 0.5 per cent fat, and the average pro};ortion of nutritive substances is 30.5 por cent,

agyje ‘l"'e the same £n 800 pounds of horse-dun , and {n 100 pounds of excrements of cattle. (Bes the

Ultural journal Der Lpandwt'rth. 1875, No. 7i.)

If the food of the fish is to be thrown into the water, the question will
}:“'0 %0 be considered whether in case it has to lie in the water for any
U8th of time it will not lose some of its nutritive qualities. Wherever
‘vl?,r.e is any danger of this it will be necessary either to substitutc? food
£ '0:191{ will resist the influence of the water or to envelop the original
In it. Mixing the food with clay will also have a good effect.
,Ook“éd food, e. g., the various kinds of grains, peas, beans, potatoes,
€ is in that condition less exposed to the influence of the water than
U raww, The nanner in which pond cultivators in former times pre-

areq their food shows that they had the same experience.
¢ 8poiling of food in the water and the precautionary measures re-
‘ed to above may be avoided by giving the food to-the fish regularly at
ted times and throwing it all into the water at one and the same
Ce not, far from the baunk, so that one may observe how muech of it ig
imen' If the fish have once become accustomed to a regular' feeding
thag and place they will always gather there at thatf time, and it is said
muc;hey will even follow the sound of a bell. It will soon .be seen how
Yegy) or how little of the food is eaten, and the quantity of food can be
Yy, red accordingly. It will require a little experimenting to find the
Suey, quan‘tity, and all we aim at here is to gin) a tl‘xeoretical basis for
ent k‘}xpemnenm. The kind of food, and the proportion in which differ-
Ny 1048 of food should be mixed, is determined by the proportion of
. Tltitive substances most favorable for carp, as given above, accord-
10 whicl, concentrated or condensed food is the best, as in other

8 of food there is a waste of hydrates of carbon.
fig), © Most suitable articles of food, therefore, are blood, horse-flesh,
h(,usiuanoy curds, meat dried and ground fine, refuse from slaugl}ter-
of ¢, 08’ &e. Al these, however, require to be mixed with other armc.les
Containing less nitrogen, 80 as to restore the proper proportion
- Mis, 68——37

a
Dly,
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of nutrititive substances. On the whole the food for carp will have to
be mixed very much on tlre same principles as that for cattle and other
domestic animals.

Two other questions will have to be answered, viz.: (1) How much
food is to be given? and (2) How is this to be calculated? As thero
are no data on the subject, it will be difficult to lay down exact rules
as to the quantity of the food. It will be correct to presume that at
least approximately the same principles will have to serve as a basis a8
those prevailing in the feeding of cattle, and we shall, therefore, be €
abled to fix a standard which will come as near the true onc as possible:

As asufficient supply of food causes the growth, and consequent in-
crease of weight, to be very rapid both in the carp and the hog, and 28
the carp, like the hog, is au omnivorous animal, we will take the neccs
of the hog as a basis for determining the quantity of food required by
the curp. To produce the greatest possible quantity of flesh and faf
say 1,0‘00 pounds live weight, a hog needs on an average about 4 pouuds
of albuminous matter per day. Two pounds of hydrates of carbon
and fat, respectively, will correspond to this on the basis of nutritive
substances needed for carp-food, as calculated above. As 100 pOllnds
of worms, beetles, and otler insects, when fresh, contain 30 per cent
dry substance (comprising 13 per cent albuminous matter and 3.1 per
cent fat, the latter being for purposes of respiratiou equal to 8 pOUUds
of hydrates of carbon), and as the proportion of albumen to hydl'ates
of carbon in carp-food is as 2 to 1, we may lay it down as a rule tbab
1,000 pounds of live carp will require the following quantity of food:
9 pounds of dry substance, 4 pounds of albumen, and 2 pounds of by
drates of carbon, which in all probability the carp will find in & £0°
pond. This would be the standard quantity of carp-food, if natureé dl.
not, supply any food besides that which is thrown into the pond. Thié
standard may, therefore, be used only in cases where a pond is “to be
s;,(l)cked with a larger number of fish than its natural conditions of foo‘(}
allow.

If artificial feeding is simply to supplement the natural food, t,he
quantity of aritficial food will have to be determined by the (]llfl'ntlt'y
of the former contained in the pond; the proportion between dary sub-
stance, albumen, and bydrates of carbon should, however, remain th¢
same as that given above. On this basis a pond which according “{ﬁs
quantity of natural food could sustain 2,000 two years’ fish, Weiglflug
on an average a half pound each, would, if stocked with 4,000 fish i, ¢
with an additional 2,000, have to receive the following quantity of fo0
per day: 9 pounds of dry substance, 4 pounds of albumen, an
pounds of hydrates of carbon, since the additional weight would b ?
1,000 pounds. This quantity of food will have to e gradually m
creased with the corresponding increase of weight of the fish.

If natural food is found in the pond, the additional 2,000 fis
ing one-half pound each, would, in a summer, even in medinm PO

h weigh”
ndsy
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Increase to at least 11 pounds apiece, making an increasge of three-quarters
- Pound per fish ; the total increase for the 2,000 would therefore be 1,500
Poungs, which, counting the pound at 50 pfennige [124 cents], would rep-
Tesent the sum of 750 marks [$178.50]. It should be remembered that
]_f an additional nwnber of fish, like the one referred to above, is placed ,
In a pond, regard should be had not only to a proper supply of food.

Ut also to an ample area of water. We would require, for a period of
O0e hundred and eighty days—April to September, inclusive—for the
2,000 original and the 2,000 additional fish-(all in one pond), which
Supplies food for only 2,000, the following quantity of food: 180x 4 =720
Pounds albumen and 360 pounds of hydrates of carbou. Add to this
O0e-halt mmore, in consequence of the increase of the rations correspond-
0g to the growth of the fish, and the total quantity ot albumen to be
Supplied would be 1,080 pounds. To supply this we would ueed, say, of
Meat dried and ground fine, 15.6 hundred-weights, at 15 marks [$3.75],
WNaking the total outiay 234 marks [$58.50]. Subtracting this amount
R Om the gross income, given above, we would get a net profit of
916 marks [$120].

It appears from these figures that even a comparatively expensive
%0d wiil pay in the end, which result, in part at least, is brought
Aboyt, by the fact that this food possesses, at any rate, approximately,
the correct proportion of nutritive substances. In order to provide the

®8ired quantity of hydrates of carbon it will of course be necessary to
Iln.x with the ground meal some other food coutaining less nitrogen ;
U8 will rather diminish than inerease the price of the food. The addi-
1on of some article of food containing less nitrogen will be all the more
Decessary—if the ground meat, as in the example given above, is to
€ used almost exclusively—because otherwise the fish would not get
he needed quantity of alkali, of which ground meat contains but little.

8 regards .supplying the necessary quantity of hydrates of carbon, it
Ray not always be required to add anything to the ground meat, as the
Proportion of hydrates of carbon may vary from 1 to from 0.4 to 0.5.

Or this very reason I have selected ground meat as an illustration, be-
ause the calculation will be simplified ; also because it is one of the
Wogg expensive articles of food, but can be easily furnished at any time
a}ld in any desired quantity, which, of course, is not the case with ar-
ticles like Dblood and refuse from slaughter-houses, excellent as they
‘I{ay otherwise be. It also applies here what Professor Wolff says in

8 Rationelle Fiitterung der landwirthschaftlichen Nutzthiere, 1814
(R_ationa,l method of feeding domestic animals), p. 191, ¢ that the rules
4d down for feeding should be followed only in their general outline,
3nd that it is not necessary to have everything agree down to the least
Tactjon,»
caNeXb to ground meat, fish guano may be recommended for feedi'ng
b TP, because it possesses excellent nutritive qualities, and can ea}slly

® obtained. In order to obtain the quantity of albumen in animal
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excrements needed for our example, we would—presuming with Delius
that on an average they contain 3 per cent of albumen—need not les8
than 3,600 pounds, which at the lowest rate (60 pfennige [15 cents] per 100
;pounds), would cost 216 marks [$54]. In using this food there would
-conscquently })e some saving, but it is doubtful whether the same fa-
‘vorable results will be obtained as with ground meat, because the pro-
portion of nutritive substances is not so favorable, and because the fish
‘would need an enormous quantity of it. It may, however, be assumed
with absolute certainty, that even if fish guano is used as food, the in-
<crease of weight will be greater than if the 2,000 fish in one pond areé
confined to the natural food supplied by it. Forin this case the quantity
-of food will decrease as autumn approaches, while by employing arti-
ficial food the daily quantity of food needed for the fish is regularly
supplied throughout the entire period of their growth. The saving il
the use of excrements is only a seeming one, ag owing to their volume
the transportation will involve considerable expense. To convey the
3,600 pounds to the pond would require twenty trips by cart, which,
including loading and unloading, would come -to 3 marks [75 cents] 2
trip. It must also be questioned whether the percentage of albumen in
excrements, as given by Delius, is absolutely correct, and T think the
circumstance has been lost sight of that only their digestible parts aré
of any value. Counting the digestible quantity of albumen—on the
basis of the table given above—at 0.5 per cent (which, as we sbould
state, refers only to the excrements of horses, which of all excrements
containg the largest quantity of indigested matter) we would need not
less than 211,600 pounds; but even supposing that the digestive power
of the carp is twice as great as that of cattle, and consequently inste?
of 0.5 that 1 per cent was digested, we would still need the enor
mous quantity of 105,800 pounds to equalize the nutritive value of 1,560
pounds of ground meat. It will easily be seen that even if these excre:
ments were otherwise of no value whatever, this method of feeding woul
prove exceedingly unprofitable.

Animal excrements may be used as an occasional addition to the
food contained in a pond, and will, if so used, always yield astonishingly
favorableresults, probably because the natural food contained in the P"_n
will be suitably supplemented thereby; butto use them as an exclusive
article of food can bardly be recommended. There will, however; be
many opportunities of using other concentrated articles of food, ¢ g»
blood, horse-flesh, refuse from slaughter-houses, &e., at comparative
much cheaper prices than ground meat, and with the same favorable
results, either if used by itself or in connection with ground meat-

Another question femains to be answered: Would it be advisablé
even in pouds having their normal stock of fish, to add artificial to the
natural food during all summer, or at least during part of it After®
we have said, this question will have to be answered in the aﬁirmatl"e;
Another reason why this may be recommended, is the fact that car}
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will fully repay by their increased growth any addition, if ever so slight,
%o their natural food. This is fully proved by the results obtained in
bonds which have been sowed, or in ponds which receive nuth nutritive
Matter with their water supply, or in which cattle occasionally deposit
t!leir excrements, if compared with ponds where none of these condi-
j‘IO‘US exist. Under favorable circumstances, such as those mentioned,
?t I8 00 rare case that carp weighing 4 pound reach a marketable weight
0 one summer. I can mention such cases from my own experience, and
Tom that of entirely trustworthy persons. Thus Delius meutions, from
1S own observations, that he has known carp to grow from 132 grams
fCO 2 pounds (960 grams) in a single summer; and adds that he has been
Wforined of still more astonishing resultsby reliable authorities. It may,
erefore, be recommended for all ponds which do not have a sufficient
q“anbity of food, or which are not in a natural way supplied with such
004, to add some artificial food every day, or at certain stated periods;
and in any pond, where it can be done, artificial food should be intro-
Uced from September, the time when the natural food begins to de-
Zl‘ea.sg, and when the weather grows cooler, and when the feeding proe-
8318 to serve likewiso for supplying that degree of heat which is nec-
Bsary for the growth of the fish. Heat, as is well known, is a most
Uportant element in the growth of fish, and the results both of natural
artificial food should always be judged from the stand-point of
qual temperature.
th l}e ¢xperiences gathered from the Wittingau pond farm show that
e.“lcrea-se in the weight of carp was 10 per cent in May, 30 in June,
I July, 20 in August, and 5 in September. The greatest increase,
Oreref:ore, was in July and the smallest in September. We are, there-
€ Justified in supposing that in July nature supplies the normal
YAntity of food needed by fish, leaving out of the calculation the ele-
‘0t of leat and the varying quality of the ponds. If weintend to keep
D the Same supply of food during all summer, we would have to add in
Y 25 per cent of artificial food, in June 3, in August 15, and in Sep-
Hibel' 30 per cent.
ig }‘:Ven supposing that, owing to the great extent of the pond farmn, it
Bpossible to introduce a regular system of feeding in all the ponds,
ef:(’llghouib the entire period of growth, for the simple reason that the
in Sessa.ry labor cannot be obtained, it should on no account be omitted
o “I)te.mber; for, as we have seen, this month furnishes the least food
Shoy) © fish, while this is the very time when, in stock ponds, the fish
Wil d} be fattened for the warket. Let us, as' an example, see w?m.t
of 8, ¢ the results if ground meat is fed to _the. fish. from the begmmgg 7
tmppé’t@mber till the middle of October, 4. e., forty-five days. We will
it Se that a pond baving an area of 10 hectares bas been stocked
ve 1,200 carp, weighing each 1} pounds, which by the end of August
« oeached a weight of 2 pounds apiece, whose entire original weight

a
$ therefore increased from 1,250 to 2,400 pounds. The increase would

an ¢

te
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be 1,150 pounds, and for the month of July 35 per cent, i. &, 402.5
pounds. We desire to obtain'the same increase for the period from the
beginning of September till the end of October—forty-five days—1. €
for September 402, for October 201 ; in all, 603 pounds. TFive per cent
of this desired increase—in round figures, 30 pounds—is obtained by
means of natural food, and the remainder, 573 pounds, will have to be
produced by artificial food. We know that 1 pound of ground meat pro-
duces an increase in the weight of fish of almost 1 pound. In order, there-
fore, to supply the required quantity of food during these forty-five days,
80 a8 to make the supply equal to that of July, we need 573 pounds ©
ground meat, which, at the rate of 15 marks [83.75] per 100 pounds, woul
involve an outlay of 86 marks[$21.50]. By using this quantity of groun
meat wo are able to produce 573 pounds of fish flesh, which, at the rate
of 50 pfennige [12} cents] a pound, would realize the sum of 286.50 marks
[$71.53], leaving a net profit of 200.50 marks [$50.123], from which sum
there should be deducted the comparatively sinall amount for conveyins
the food to the pond. We are, therefore, fully convinced that the use
of artificial food for carp, even if there is used still more expeusivefoo
than the one given in our example, will insure quite a handsome profiti
for although all the above calculations may not be correct in every
little particular, they are certainly approximately correct.

As regards the other articles of food mentioned in the table give?
above, those must always be considered the most profitable whose pro°
portion of nutritive substances comes nearest to the standard prop°’”
tion. The proper proportion can in all cases easily be restored LY “d, ’
ing a suitable quantity of food containing less nitrogen. Even !
employing food containing more nitrogen the pond cultivator will stil
realize some profits, but he will find it impossible to restore the Pr°per
proportion of nutritive substances. This, however, would hinder
carp from deriving the greatest possible benefit from their food; &M%
with an equal (and often greater) expense, it will be found imp05§‘bl‘?
to obtain the same favorable results as with a food or mixture of dlﬁet.
ent articles of food which, not only as to quantity but also as to the prO’
portion of its nutritive substances, comes nearer to the standard prf)
portion. Food containing but little nitrogen, if used exclusivelys
always prove injurious. An example will serve to make this clear 4
rape-cakes are used the expense for 1,080 pounds of albumen, 4. 6 b
4,265 pounds of rape-cake, at 6 marks [$1.50] per 100 pounds, would a
256 marks, 8 pfennige [$64.02]. The difference in the price of this foo'
which contains much nitrogen, will not be very great, but by the nec‘:
sary addition of some article of food containing still more pitrogen &
less hydrates of earbon, e. g., blood, the cost may be increased to &

300 marks [$75]. Peas, even at their lowest market price, will b€ “o
expensive. The necessary quauntity of albumen is contained 11 6,a,k9
pounds of peas, at 8 marks [$2] per 100 pounds, and this would 11;_ g0
the outlay 452 marks [8113]; and, as with rape-cake, some other
would have to be added, reducing the net profits to a minimum.
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If we take food containing but little nitrogen, e. g., dry malt, we
would mneed 14,400 pounds, at 8 marks per 100 pounds=1,152 marks
[8288]; of potatoes we would need 51,400 pounds, at 2 marks (560 cents]
per 100 pounds=1,028 marks [$275), and at 3 marks [75 cents] per 100
Pounds=1,542 marks [8385.50]. A mere glance at these figures will
show that there will be an absolute loss. The expense of mixing with
3 nitrogenous. food some other food containing less nitrogen will be a
little higher than if a single article of food is employed whose propor-
tion of nutritive substances is very near the standard. If, for instance,
We use fish guano, it will be absolutely necessary to mix with it some
other food containing less nitrogen. We would get nearest to the
Quantity (1,080 pounds albumen) and the standard proportion of nutri-
tive substances by mixing the following:

2,360 pounds fish guano, at 10 marks [$2.50] per 100 pounds=236 marks ($59].
2,000 pounds potatoes, at 2 marks [50 cents] per 100 pounds= 40 marks [$10].

276 marks [$69].

. This would still yield a good profit, even if we count in sowe addi-
tonal expense for cooking the potatoes, but it will never yield the same
Profit as pround meat used by itself. The same results will, to some
®Xtent, make themselves felt in cases where artiticial food is employed
'n addition to the natural food.

It may, therefore, be laid down as a rule that, if artificial food is to
© used exclusively, only those articles of food should be employed
Yhoge proportion of nutritive substances comes nearest to the standard,
Or which contain a large quantity of nitrogen. The same rule applies
if artificial food is used only to supplement the natural food (as a devi-
Ation from this rule, though not of such serious consequences as in the

T8t cage, will nevertheless prove injurious); and food containing little
I"_trogen should only be used to restore the standard proportion of nu-
tritive substances, if the principal food is blood, horse-flesh, fish guano,
Curdy, &e, In the table showing the various articles of carp-food, I
.ave algo given fresh red clover; and I have dono so because it is my
Ideg that if there is a clover field near the pond, clover may be used in
Smal) quantities mixed with other food. If used in large quantities,

OWever, or by itself, it would not be found profitable, for, to return to
our example, to obtain 1,080 pounds of albumen would require 47,000
and 59,300 pounds of clover, respectively, which, at 2 marks [50 cents]
?er 100 pounds, would cause an outlay of not. less than 944 marks [$235]
%0d 1,186 marks [8296.50], respectively. _
y In using this food we would, mnoreover, have to take into consideration

he fact—which applies to all articles of food which have to be given in
8reat masses, especially to the excrements of animals—that the dry
Substance does not in the least come up to the proper standard of food,
31d that guch enormous quantities would have to be used as to make
't & matter of impossibility for the carp to consume them, simply to
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obtain the small quantity of nutritive matter which they possess. Al-
though it may, for various reasons, be found difficult to adopt a 8y8-
tematic method of feeding, a chance to supply the carp with food at no
extra expense should never be allowed to pgss by.

In many parts of our country the ponds are on all sides surrounded
by pasture-lands, where the cattle drop their excrements, which s000
dry in the sun and become the habitation of worms, maggots, &e. ‘With-
out incurring any special expense these excrements may be gathered by
the person in charge of the ponds, and either be kept till the months
of September and October or be thrown into the ponds at once. "This
need not even be done every day, as one cart-load of these execrementS
per hectare, thrown into the pond once a week, will be accompmlied
by beneficial results. Owing to the maggots contained in the excre
ments they will prove an excellent article of food.

If there are distilleries near, good results may be obtained by throw-
ing into the pond, every week, a quantity of fresh potato refuse from
the distillery. Thus, we have been informed that by throwing 60 liters
of such refuse into a pond having an area of 500 square mcters every
week from April 10th to November 9th, 104 carp, weighing originally
one-half to 1 pound apiece, reached a weight of 24 to 3} pounds.*

If a cow or ox dies and cannot be used as human food, it may be made
to do good service either by feeding it direct to the fish or by using it for
generating inaggots. This may be done in the following wanner: (1) By
simply placing large pieces of meat on poles rammed in the bottom o
the pond. Without any further aid maggots will form in the meat an
fall into the water; or, as birds of prey and other animals will often
get the lion’s share, it is better still (2) to use wooden boxes which bav®
a lid and a perforated bottom, and rest on four slunting poles, or 1e857
8o that they can be placed in the water, the legs touching the Dbottom-
A carcass or a piece of meat is placed in this box, the flies crawl int.o
it and deposit their eggs, and the maggots fall into the watert; (3)1
will also answer the purpose simply to throw a carcass, or pieces of 0{“’”
into the pond, so that the water covers it; aud maggots and water 1n-
sects will soon be generated in large numbers; (4) if it is intended t©
carry on the generation of maggots on a large scale, pits 60 to 70 cer”
timeters deep and broad, and of any desired length, are dug in some
sunny place near the ponds, which, to add to their security, way e
paved and their sides lined with bricks or stones. At the bottom ©
these pits is placed a layer of rye straw cut fine, to the height of 19
20 centimeters, on the top of this a layer, 5 to 8 centimeters thick, ©
fresh dry horse dung, containing a good deal of straw; these twe
layers are covered with a layer of sifted earth, 15 meters thick, o2
which to the height of about 9 centimeters are thrown the blood ©
horses, oxen, or other animals, entrails, nieat, decayed roots and vege®

* Dentsche Ilischerei-Zeitung, 1878, No. 8.
tJ. Wirth, Zeitschrift des Deutschen Fischerei- Vereins, 1871, VII, 48
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til.bles, kitchen refuse, dead animals, yeast, &c. The whole is covered
With a thin layer of straw cut fine and some earth, and the pits are in
rainy weather covered with boards.

All through the summer, but especially on warwm, sunny days, a large
Dumber of flies of the speecies Sarcophaga, Musca, Stomosis, and others,
attracted by the odor of the decaying matter, visit these pits to deposit

eir cggs, from which are developed quickly-growing larvae, which, ac-
?Ording to the state of the weather, may reach their full development
I eight to fourteen days. After that period they change to tube-
,sha'Ded cocoons, from which, after fourteen days, flies emerge to engage
Immediately in the propagation of their species. The gigantic scale on
Which these flies increase may be judged fromn the fact that the females
of some species lay as many as 200,000 eggs, which, in about twenty-four

ours, are transformed into maggots, the entire transformation from
the egg to the fully-developed insect occupying only twenty-nine days.

Flly those larvae which are developed late in autumn live through the
Winter ag cocoons. The maggot-pit will also produce eggs, larvae, and
®0coons of other insects. The maggots, with the rest of the contents of

® pit, are dug up with spades and thrown into the water. Such pits
Should be far from human habitations, and at some little distance from

€ ponds, on account of their nauseous and unhealthy effluvia.*

Before closing this chapter on the feeding of the carp I would strongly
Tecommend to make experiments in feeding, and give my views as
t(? the manner in which this should be done. Unfortunately, I had to
8ive up pond culture before I was,enabled to carry out this idea which
Thaq cherished for a long time. The difficulty in these experiments is
Causeq mainly by the circumstance that carp cannot be kept in a
Stable like horses or cattle, and that consequently they cannot be
Prevented from taking other food than that which is given to them.

Xperiments made in tanks of wood or stone, filled with pure water,
Would, on the other hand, lead to erroneous results, as the increase of
8rowth gained by using a certain article of food would be neutralized

¥ the stay in cold water and by other uunatural conditions. At the
We when I conceived the idea of making such experiments, Mr. Ho
(% was kind cnough to write to me and suggest various ways of meet-
g the principal difficuities. He says: ¢ It will be best to make com-
Parative experiments, viz., to construct 6 to 10 ponds of the same size,
. hau\’illg' the same soil, and stocked with the same number of fish.
ax?(({h of these ponds should be supplied with a different kind of food,
o the result should be carefully noted. One pond should be left

Dature, and no artificial food should be introduced into it. Ehch
Ponq 8hould have its separate ditches for supplying and carrying off the
mzzer. The results of the fisheries would be the results of the different
o hods of feeding.” To this I would add that it will be advisable to
wese ponds a soil containing as little fish-food as possible.

* Baldamus, Handbuch der Federviehzucht.
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Everything which is apt to influence the results of the feeding should
be considered and carefully noted down. A certain stated weight of
food shounld be given every day, and the quantities of albumen, dry sub-
stance, hydrates of carbon, and fat should be accurately ascertained.
Observations of the temperature of the water should be taken daily ab
certain stated hours, in the morning, at noon, and in the evening, both
near the banks and in the deep places. Similar observations should
be taken of the temperature of the atmosphere, so as to get the maxi-
mum and minimum temperature. Careful notes should be taken of the
rainfall, the wind, and weather, drawing the averages for the entireé
feeding period, 4. ¢., the whole summer or portions of it. These exvefi'
ments should extend over a periad of several years, so that the results
of different years may be compared. The main object, viz,, to ascertail
the effect of different articles of food under the sawe conditions, will
be attained in one year, and this will suffice for fixing a standard 0

feeding, which will stand the test of practice, although in the course o

years it may become necessary to modify this standard in some partict
lars.

All the various articles of fish-food should be used as food, both thos®
containing much nitrogen and those which contain but little; and the
matter of expense should never prevent the use of any article of food;
for the question to be answered is this: Are these different articles ©
food cheap or expensive as compared with the results attained § An
this question cannot be answered until the experiments have been com-
pleted. It should not be omitted to supply one pond only with such
articles of food as nature furnishes for the carp, e. g., beetles, worms
snails, insects of every kind, &c., which should be gathered from I)Onds
containing a superabundance of such food. Great care should be taken!
that the number of fish, their age, and, if possible, their weight, are
the same in all the ponds; and, both in stocking and fishing the ponds:
every individual fish should be weighed. .

As it must be supposed that the effect of food will, as with other antr
mals, vary according to the age of the carp, the fish placed in the por ‘q
for the purpose of experimenting on them should be retained ip these
ponds until they have reached a marketable weight, or the number 0
experiment ponds should be increased, so that during the first year fis
of every age can be placed in the ponds, there to be fed on difterent
food. We would suggest a period of four years, even if, as is nighly
probable, the fish will, during this period, owing to the feeding, exce®
the marketable weight. It is to be presumed that in four years sult
cient data can be collected showing the influence of the weather, the
food, and the different age on the increase in weight of fish. The BU%
ber of fish to be placed in each pond should be those given for medio™®
ponds. 1t is my firm conviction that if experiments are made in t0
manner indicated above they will lead to positive results sooner thanp p
they lack this basis. 1t will also be well to cateh a certain number 0
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fish at stated periods, especially during the summer months, with a view
to ascertain the increase in weight during these periods.

To find the natural capacity of the different ponds for producing food,
according to the differcuce of soil and the more or less sunny location,
Ponds of the same size should be constructed in different localities and
be stocked with an equal number of fish. The most favorable dimen-
sions of experiment pouds will be 10 meters in length and 10 in breadth,
with a depth of water as indicated in former chapters.

These hints must suffice ; and the rest should be left to the ingennity
and skill of the experimenter, which will enable him to find the shortest
Wway to reach the desired end. Scientific education, a knowledge of the
Principles of fish-culture, combined with the greatest exactuness in mak-
ing experiments and observations, and the careful noting down of every
Observation, are absolutely necessary to insure success. The experi-
menter must be able to distinguish the essential from the unessential,
and, fully alive to the great importance of his efforts, enter into the sub-
ject with enthusiasm. Only a person who is thus qualified will be able
to gather all the necessary data and therefrom draw his conclusions
Wwith mathematical accuracy. A person who does not possess the neces-
8ary education, or who shuns the labor and seeming waste of time con-
ected with such experiments, had better not attempt them. It will be
& great mistake to intrust the conducting of these experiments to serv-
ants or other uneducated persons, for even if you give them the fullest
and most accurate instractions, they will not carry them out fully,
Cither from a lack of intellect or because they do not take sufficient in-
_teTQSt in the subject. Even if they begin all right, they will soon get
Into a routine way of doing things and neglect one or the other of the
Instructions. In short, these experiments should be conducted by no
One else hut the educated proprietor or manager of the pond farm in
Pergon,

Supervigion of the ponds.—Wehave to mention the subject here as the
tl}il‘d point in the care of fish, but we deem it proper to reserve its full
d‘§0usrsion to a later chapter, and give first all those subjects to which
thiy supervision relates.

1. THE WINTERING OF FISH, OR THE STOCKING OF WINTER PONDS.

The object of winter ponds is to receive the older fish, and also in
. %0me ¢ages the young fry, from ponds which, owing to their small
8ize and insufficient depth, do not afford safe winter-quarters for fish.
*esides the regular stock of fish, these pouds may also, according to
Clrcumstances, be used for those fish which are kept for sale, if there
;: Lo chance to sell them immediately after the autumn fisheries, but if
13 likely that they can be sold during winter; as, confined within a
;l:i‘_:rf)w Space, they can eusily be caught whenever needed. If they were
in the large stock ponds it would frequently be impossible to catch
em; and such winter fisheries will also invariably be conuected with
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many difficulties and considerable loss. The stock ponds should be
ready to receive the fish from the raising ponds late in the antumn, and
considerable difficulty may be experienced in adding to the already large
number of fish in the stock ponds. On the safe wintering of the reg-
ular stock of fish the success of the entire pond farm will depend to
great extent. If many of these fish perish during the winter, the farm
is thrown back for a whole year; and if the losses are very great, the
consequence will be felt for several years, especially if the young 1ry
have been injured. If such losses were to repeat themselves for two or
more consecutive years, the pond farm would be unavoidably ruined-
Winter ponds should, therefore, be selected with the greatestcare, ac-
cording to the conditious needed for such ponds, as given in a previous
chapter. If for a number of years there have been no losses in these
pouds, they may safely be considered good winter ponds. If, neverthe-
less, losses should occur, they are not caused by the nature of the win-
ter pond, but by lack of proper supervision and management during the
winter season.

The number of winter ponds must alwaysbe greater than is abso-
lutely necessary for the number of fish that are expected to be kept
duriug winter. Supernumerary winter ponds will often prove not ouly
a great advantage, but they will become an anchor of safety in tiine of
need. Thus, if an excess of young fry is caught in autumn which can
successfully be brought through the winter, they can frequently be sold
to advantage in spring, and there will be no necessity for placing pike
in the stock pondsin autumn. Suppose, however, that from some cause
or other the fish begin to droop and perish in one of the winter ponds
and the only way of escape would be to fish the pond clean, it would be
exceedingly awkward if there was no other pond to which the fish ¢aB
be transferred; or, to suppose another case, in whata difficult positioD
would a pond cultivator be placed if he should find it impossible to S‘_?n
all the fish from the stock ponds in antumn, without having at bis dis-
posal a supernumerary winter pond for receiving the fish which he can
not sell. ] :

If a winter pond meets all the conditions required of it, but bas not
the necessary depth of water, the pipe for the outflowing water shoul
be placed bLigher, and the necessary quantity of water will soon be ob-
tained; and if this should not suffice the fish-pit will have to be dug out
deeper. The principal requisite of a good winter pond is in all cases #
sufficient supply of fresh water, which, however, does not imply that
ponds which do not have such a supply at all times are absolately ub
suitable for winter ponds. For I know from my own experience thu'
even sky ponds, if of sufficient size and corresponding depth, may ¢arry
fish safely through the winter, in spite of the fact that their water sup-
ply is purely accidental, subject to frequent interruptions, and ofte?
ceases entirely during a severe winter. Such ponds will have to be @
larger size and greater depth if they are to become good winter pon 8
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Winter ponds should be allowed to lie dry during summer, so that
the soil may lose its acidity, and also to prevent the growth of aquatic
blants. It will also be well to plow the winter ponds as soon as they
hfWe been drained, and so let them remain in that condition for some
time; or, better still, to sow them. A short time before the fish are
Placed in the winter pond it should be filled with water, so as to have
its full supply when the fish enter it.

) The number of fish to be placed in winter ponds will depend on their
Size and quantity of water, on the depth of water and the depth to
Which it will freeze in winter, on their supply of water, and on the size
and weight of the fish. Von Reider counts, according to the size and
depth of a pond and its possible supply of water, 28,000 to 35,000 two
Yeary figh per hectare, but as a general rule only 17,500 per hectare; of
°De year’s fish, 42,000 per hectare; and of young fry, 84,000 to 105,000;
and large carp only 3,500 per hectare.* Horak (without specifying what
“lasges of fish he has reference to) counts in round figures 5,200 to 6,200
Per hectare.t

very possible precaution should be taken to prevent any transfer of

Sh from one winter poud to another, for if the water is low and its sup-
Ply 8canty this may seriously injure the fish, which are crowded in a
Rarrow gpace.

Bl‘eakiug holes in the ice and admitting air will not protect the fish

Tom dangers in the winter ponds; but the only-eflicient means of pro-

Cting them is -to give them sufficient room and a constant supply of
veslx water, which will not only provide the fish with air, but also pre-
cent the spoiling of the water, even if the surface is frozen firmly and
Overed with a thick layer of snow. The case is, of course, different

U sky ponds, which during winter receive hardly any supply of fresh

ater, and here it will be a matter of necessity always to have some

Oles in the ice.

In orger not to make the sorting of the fish difficult when the winter
P;nds are fished in spring and to make this process unnecessarily slow,
forge and well-regulated pond farms should have separate winter ponds

tl}e different classes of fish, 7. e., one for the young fryif it cannot
oe Wintered in the spawning ponds, one for the two years’ fish, and one

T the three vears’ fish (if, after the fisheries, they are not immediately

0sferred to the stoclk ponds). If other kinds of fish, especially fish

o Prey, are to bo wintered, they should be assigned separate winter

v:;i?; a8 they must on no condition share.a pond with carp. Wher-
Illa.rklt can be done, those fish of prey which have not yet reac})ed a
aftep etable weight, and can therefore not be sold, should ixflmedmt.;ely
D erehthe fisheries be returned to the stock pf)nd.- This applies to pike,
sep » &e. If fish of prey are wintered, their winter ponds should be

Arate from those of the other fish. Tench also should, if possible,

* Von Reider, Das Ganze der Fischerei, 1825.
t Horak, Teichwirthschaft, 1869.
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not be kept in winter ponds with carp. On small pond farms it may be-
come necessay to keep carp of different ages in one and the same winter
pond. In that case it will be well, with a view of preventing an ub-
necessary delay caused by the sorting of the fish and a consequent de-
lay in the fisheries and the transfer of the fish to the raising ponds, to
place in one winter pond only fish whose age can easily be distinguished'
As a rule, the three years’ fish are immediately after the autumn fisher-
jes transferred to the stock ponds; but there may be cases when this
transfer cannot be made at that time, and when these fish have to be
wintered. In placing these fish in the winter ponds great care shoul
be exercised to arrange matters so that the different classes of fish can
easily be distinguisbed in spring. If the quality of the ponds varies
very much it will be exceedingly difficult to distinguish the one year's
fish from two years’ fish, and these from three years’ fish. Young fish
which for some cause have been retarded in their growth are frequently
pot any larger during the first year in the raising pouds than young
fish which Lhave enjoyed greater advantages at the the end of their first
year. In such cases the one year’s fish and the three years’ fish shoul
occupy the same winter pond, and the two years’ fish should share &
winter pond with the stock carp (in case these have to be wintered)-
the space is limited and if the pond farm is so small as to possess 0“!5'
one winter pond, nothing remains to be done but to put all the fish 1!
this pond, and sort them as well as possible in spring. 1t will, however
in that case be almost impossible to prevent fish of different clagses
from getting into one and the same raising pond.

In view of the great importance of successfully wintering fry a.“d
young fish, the winter ponds should be under constant supervisio?
during all winter, as in severe winters the great cold, deep suo™
and especially the freezing of the pipes or ditches through which the
water enters and flows out, may prevent fresh air from entering t
pond, and may cause a vitiation of the water, owing to the lack ©
oxygen, which may prove fatal to the fish. The entire contents of ﬂ:
winter pond may be lost if fresh water is not introduced constant’l?
and if no holes are made in the ice. If the supply of fresh wate! 18
irregular, especially in sky ponds, or when winter ponds have been 0
stocked, there will invariably be great danger that the fish will peris
during an exceptionally severe winter. I repeat, therefore, that t
overcrowding of winter ponds must be avoided. ,

Horak mentions the following indications of approaching dfmger'
«The first indications of danger, which is particularly great during b .-
latter part of winter, arc small air-bubbles which make their ﬂPpear.
ance in the holes in the ice; the water begins to change its natural col0 !
it is no longer clear, but of a brownish-yellow or whitish color, acc(;;e(
ing to the different soil and mud. This change of color is also £
quently caused by microscopic plants and animals, which increase Wew
incredible rapidity and at an enormous rate. Before the fish appP

ver-
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Dear the air-holes, there are seen in them small, and soon also large, spi-
ders and beectles in a languid condition or dead; and one or two days
later, fish begin to make their appearance in the air-holes more or less
langunid and gasping for breath. If the water of a pond becomes
8poiled, the first to suffer and die are the crawfish, next come the
frOgS, then the fish of prey, and last of all the carp. Atthe first indi-
cation of such a condition of affairs crows begin to hover around the
bond and about the air-holes,and thus become in truth birds of ill
Omen to the pond cultivator.”’*
_ The only help in such cases, which cannot be brought too soon, is the
Immediate introduction into the pond of fresh water and fresh air. The
latter object is reached by quickly making as many air-holes as possible,
and fresh water is introduced by freeing the ditches from ice and by
lereasing the depth of water as rapidly as possible. The ditches
_through which the water flows out should of course also be freed from
Iee, 80 that the water in the pond is kept in constant motion by the fresh
Water flowing through it. This process should be continued until all
e vitiated water has been removed. If this cannot be done quickly
€nough, or if it has not the desired effect, so that fish gasping for air
Crowd the air-holes, and if there is no immediate prospect of thaw or
Tain, it becomes an imperative necessity to take all the fish out of the
dond and transter them to another one. The appearance of a few fish in
€ air-loles should not cause the pond cultivator immediately to empty
0t the pond, for these may be only fish which have fallen sick from some
Other cause, and have therefore sought thefresh air. Such fish should be
cal‘efully examined with a view to ascertain the actual cause of their
aving left the depths of the pond. Carp which are suffering in con-
88quence of u vitiation of the water have, according to Horak, always an
um-lﬁlua.l]y large all bladder, a bluish mouth, and a pale color generally.
arp which show these signs should not be used for stocking ponds.
The figh which have been removed from a pond whose water has
©Come vitiated should not be placed in the same winter ponds with
Other fish; for t.hey are languid and sick, and are apt to give their dis-’
®a8e to the other fish. If some of the fish should die after they have
Deen removed to another pond they will corrupt its water, and the first
88 is followed Ly a second one. Sick fish should, therefore, be trans-
orred to ponds which contain no other fish, and the importance of hav-
Ing a fow supernumerary winter ponds will bo recognized. In order to
Prevent such occurrences, or at any rate to bring speedy relief, winter
Pongy should at all times, but especially during severe winter weapher,
kept under the most carefal supervision. The water, however, may
®¢ome vitiated, and the fish die, even if it is not covered with ice,
Nlesg fresh water is from time to time introduced into the ponds,
304 the same may occur if the winter ponds are too much crowded.
°0d cultivators should, therefore, sce to it that their winter ponds are

* Horak, Teichwirthschast, 1869.
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constantly supplied with fresh water, and often examine the ponds with
the view to ascertain whether the supply is sufficient. It would De &
great mistake to wait till the fish begin to appear at the air-holes gasp-
ing for breath.

It is a very general opinion that in severe winters the tish are apt t0
perish owing to the lack of air-holes, and the consequent lack of fresh
air. 1 deem it proper, therefore, to give a ditferent view which is enter-
tained by Von Reider. He says: “If the pond is deep enough, the
water flowing "into it will prevent it from freezing. If the water flows
out freely, the water in the pond is kept in constant motion and i8
therefore not so apt to freeze. 'The fresh water will also introduce fresh
air into the pond, and there is no danger whatever that the water in the
pond will become vitiated. Even if the pond is covered with ice, and
the supply of fresh air from above is cut off, the water which flows il
and out under the ice will keep up a constant current of fresh air, and
prevent a vitiation of the water. If a winter pond, therefore, has a well-
regulated supply of water, no harm will be done by a covering of ice@
even if the snow lies deep on it ; on the contrary, it will keep off the frost
from the water below, and the fish will, in the constantly running waters
which owing to its cover of ice and snow is kept at a pleasant tempera-
ture, always be safe and healthy. All that has to be done in a very 8¢
vere winter is to keep the ice from stopping or impeding the flow of the
water. It will rarely freeze if kept in constant motion, but it will be
well to give a little aid by breaking holes in the ice at the places wher®
the water flows in and out. It is unnecessary, and may even be injurlk
ous, to make air-holes in the ice, as the cover of ice and snow is to pre’
vent the frost from entering the depths. If, however, extremely cold
weather should continue for a considerable length of time, it may bap-
pen that the water flows over the ice, and in that casg it will becom®
necessary to make holes in the ice, but only in those places where the
water flows in and out. Here the ice should be removed, so the water
can resume its usual course” Von Reider goes on to say that “the
above statement satisfactorily settles the question whether it is usefuk
and proper to break the ice in winter ponds. All that is needed is t©
secure ready acecess to the pond for the fresh water and to facilitate its
outflow.”#

Deliust is also incljued to think that there is little use in makin_g
air-holes in the ice .for the purpose of a constant contact between all
and water, because, as be says, the existence of the fish is already €1’
dangered when they seek the air-holes. He thinks that cven if the pol
is frozen and the flow of water is stopped, the fish will, at any rate 1
large and deep ponds, be fully protected against the danger of freeziDEy
and that only in small ponds are they apt to become languid and seek
the holes to get a breath of fresh air ; and if they do not succeed in th1®

* Von Reider, Das Ganze der Fischerei, 1825.
t Delius, Teichwirthschaft, p. 35.
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they will float about under the ice in a dazed Gondition aud finally
freeze to the ice with their fins. Delins is of opinion that the lack of
oxygen cannot cause this condition, but that it is rather occasioned by
an accumunlation of gases from the mud at the bottom which cannot
¢scape through the ice, and which will be particularly strong in shallow
Water. While Von Reider considers air-holes unnecessary only in those
Ponds which have a oonstant supply of fresh water, Delius thinks they
are not, needed even in ponds which have no such supply, but which
are of sufficient depth. '

Lam inclined to share these views, all themore as I have found them
Correct as regards sky ponds, but I have for my own part never omitted
to make air-holes, and would not recommend any one to omit it mnerely
for the purposc ot ascertaining whether air-holes are neeessary or not.,

he majority of pond cultivators, both in former and more recent times,
Consider air-holes necessary, at any rate in severe winters, and it will
Inder ajl circumstances be better to be too careful than to exercise too
little care. I comsider it, however, injurious to make air-holes right over
the place where the fish congregate, or in its immediate neighborhood,
38 thereby they are deprived of the protection against cold which the
Cver of jce affords them.  In small ponds of suflicient depth, and with
¥ coutinuous flow of water, the air-boles may be dispensed with, but the
reaking of the ice near the places where the water fows in and out
Shoglq in no case be omitted.  In large ponds, where the water flows in
1 a considerable distance from the place where it leaves the pond, and
“lere the current is not very strong, air-holes become an absolute ne-
Qess;ity, and this is probably the reason that on the Wittingan pond favm,

ich possesses many ponds of great size, great siress is laid on sup-
Dlying a large number of air-holes.
onsidering the great importance of this question, it may be desira.
®and proper to quote some other practical pond enltivators. Tschei-
Her S8ays: “In winter, when the pond is covered with a thick coat-
g of ice, it is necessary té make holes in the ice in several places, so
a5 to give the fish some fresh air; and to prevent these holes from freez-
l_l'g two sticks are stuck in them crosswise, and on these is placed some
Straw op brush-wood. The snow which falls on this covering of ice is
Dl'obab]y more helpful than hurtiul, because it lessens the cold, and
it ;:zl(ﬁ’ugrev?nts the'ice from 1)ecmni'ng't:0() 1'vh‘i(~,k: '(;)Illlllt? other hand,
s darkness in the ponds, which may prove dangerous to tho
'lsh_ Around the air-holes, therefore, the snow should always be swept
«1Way_» »

Reimaun says: “The less water flows into the pond the more and
ig‘::tlter air-ln?}es must be made in the ice. The S«'N]}G applies to largo
Wates’ even if they should have a constant suppl.y of water. The more
. T flows into o moderate sized pond, the less in number and smaller
U 8ize heed the air-holes be. Ponds whose water supply is scant must

* Tweheiner, p. 193,

H. Mis. 63——38
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hive airlioles at intervals of 146 meters,  Air-holes shiould e made es-
pecially in the places where the water flows into the pond and on both
sides of the pond, 80 as to procure a current of air under the ice.”* ’

The number of air-holes should not be excessive, nor should they be
too large, because this would deprive the fish of some of the necessary
warmth. DBut, as Reimann says in another place, “Winter ponds, whicl
are fed by a rapidly flowing river, or even by a good spring, will rarely
need any air-holes.”

Horak,t as has already been stated, thinks that air-holes are absolutely
necessary ; but as appears from his statementrelative to the signs whicht
indicate the approaching death of the fish, air-holes cannot altogether
prevent it, us the first indication are seen in the existing air-holes, whic}h
so to speak, become points of observation. He likewise says that s~
holes are made in the ice, not merely to produce a current of air, but
also to enable the pond cultivator to watch the fish in their winter-qua-
ters. According to this author, air-holes in large ponds should be 9 t¢
14 meters long, .8 to 1 meter broad, and distant from cach other 17 0
35 meters. They should be of considerable size, and be made in great
numbers, because they are intended to keep up o current of air and ach
as outlets for vitiated air. orak thinks that a poud will rarely need
more than three or four air-holes, unless it is very large. Air-boles
should be made as soon as the ice has reached a thickness of 5 to 7 ¢t
timeters [about 2 inches].

Tscheiner has probably hit the nail on the head when he says: * I
proper care js taken to keep the water clear and pure, and if the nu‘lll'
ber of fish is not disproportionate to the quantity of water and the si%z¢
of the pond, the safe-keeping of the fish may unhesitatingly be in _tmstcd
to Mother Nature, who cares for all beings with equal wisdom.”

The fisheries in the winter pouds take place in spring, generally
April, and are carried on in exactly the same manner as in the rais
ing pounds; but as the number of fish will be greater, care should be
taken to get through as quickly as possible, and to place those fish
which are destined for the raising ponds into these at once. To try !0
save labor and expense by employing but few men and carts would be
a great mistake. In order to carry on the iisheries rapidly and syste"“'
atically, the pond cultivator should, during winter, prepare 2 carefu!
plan for stocking his ponds iun spring, and the material for such a 1’1‘”3
will be furnished by carefully noting down the results of the 1)rcvi0““"
antumn fisheries. As the fish do not receive any food in the \\'i"tf”l
ponds, except what may have Leen dissolved in the water, they W'
lose some weight during winter. This loss is generally 2 or 3 per
cent, sometimes greater. When the fisheries have come to an end, the
pounds should be drained entirely, and be allowed to lie dry duriog the
summer. It any fish have died in the pond during winter, the pond —lI/lU/sf

in

teimann, p. 116,
tHorak, Tdiclwirthschaft, 186,
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1*‘:5 sowed.  On small pond farms it will be advisable, if many fish have
died in the winter ponds, to supply this loss by buying fish, so as not to
Cause un interruption in the working of the farm. But if the losses are
:’EPy heavy, it will, especially on large pond farms, become necessary
01{1&1(0 another distribution of the ponds, or if many young fish have
?l(:l‘lshed whilean unusually large quantity of fry has successfully passed
) rough the winter, to place these in ponds which, owing to the loss of
i leng fish, would otherwise receive no fish atall. Another plan would
alsoo sSow these ponds, 50 as to obtain a harvest of grain or grass, and
in Fo cause the fish whw}x are placed in these ponds during thefollow-
ta-‘igni ((iar to grow more rapidly, with a view to make up for the loss sus-

B.—The culture of some other kinds of fish.
1. THE TENCI ( Tinca valgaris).

taAn extensive' and systematic (:u.lt‘,urc af the 1'0.11(-,1% will be found advan-
eit’ieous only in very few l?calltles, because this fish does not find
er a very ready or extensive sale, and does not grow as rapidly as
'8 carp, There are localities, however, where tench are esteemed as
l\flol;(il? as carp., and brix.xg as higha p.rice. . In many places the tench is a fa-
at 1) © soup-ﬁsl'l, and is s.old \\.'hen it weighs only one-‘qqarter of a pound
teﬂcile Same price which is paid for carp. On the Wittingau pond fa.rm
are considered marketable when they have reached that weight.
One time I sold a good many of these fish at the same price as carp, but
e lightest weight at which I could find a sale for them was 1 pound.
Sc;{?y,’. therefore, be recommended to f;ul?ivnte ‘thc .tench on a limi'ted
“atup“lt-h the carp; buta good do.:x.l' of this cultivation should b'e left to
l'ilisiue’ 1. €., the tench .are not assigned any separate sp'u,wmng' :}-n(l
Pong & ponds. .lf possible, they should n9b be pla(.:ed in spawning
i ses’ as .they w1.ll spawn there, and great difficulty will be experienced
a"e(I))&ra.tmg their fry from t}mt of ?he carp. ’l‘h(? tench proves advan-
]“i:kel»m in carp-cultu're, as 11': continually rqots in the mud, and t.hus
or ths the food couta‘.me('l in 1.t, such as snails, worms, &e., ‘nc.cessmle
N tllee ?al‘p; and "lS it will thrive even in very poor water, 1§ is found
an ﬂrt'c-‘]llrp ponds o.t most pond farms. Pl]%(} are very fond of tench as
0 of :» e qt fooq; if they are to l?c placed- in stock ponds, they shquld .
the;uﬂiment sizc to prevent their becoming an fzasy Prey_ to t-he; pike.
-11'iv§e SI.IOlll(l be on a pond farm several ponds in which carp.wxll not
Pong fmeg to the poor gua}xty of -the w'a;ter3 or if the ponds of a small
cu]tiv;‘:m should all suffer ir?m t]ns‘defect, it may be r(.acommended to
D"()ﬁt;b$ the tenf:h systenm.tlcally.lxke the carp, and it may even be
¢ to cultivate them extensively.

i

Q2. THE CRUCIAN (Carassius vulgaris).

l;his fish is cultivated in the same manner as the carp and the tench.
Crucian can also stand poor and muddy water better than the carp.
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It can, however, be hardly recommended for systematic cultivation, a3
it does not find a ready sale. In former times this may bhave been dif-
ferent, as we read that the crucian was cultivated on a large scale.
Crucians may, under certain circumstances, prove injurious to the carp-

3. THE PIKE (Fsox lucius).

A spectal culture of the pike, as of all tish of prey, must be considered
inexpedient, as their principal food consists of fish, and as they destroy
more than they can produce (a pike will, in one week, consume a quantity
of fish equal to double its own weight), and as, morcover, they generally
bring a lower price than carp. It would, therefore, hardly pay to cul-
tivate them regularly, as this would necessitate the raising of special
food-fish for them. As an addition to carp ponds they may be recom-
mended principally to keep these ponds clear of worthless fish, which
eat up the food intended for the earp, and also to destroy the superfluous
fry of the carp. Carp stock ponds are thercfore the spawning, raising,
and stock ponds of the pike, which are here left to the care of naturc-
In the chapter on stock ponds hints have been given as to the num-
ber and size of the pike to Lo placed in each pond. On the subject of
special pike ponds, Von Ehrenkreunz says: ¢ ’onds containing many frogs
are particularly suited for pike ponds. If for some yecars these ponds
have been stocked with vigorous pike, the number of frogs decreases
rapidly, aud as soon as the pike have accustomed themselves to this
kind of food, it is quite amusing to watch them hunting frogs. If the
ponds contain no frogs, some fish of an inferior kind, which spawn
profusely, should be placed in them, or some carcass should be throwl
into the water for pike food. Pike will thrive best in ponds with carl
weighing 2 or 3 pounds apiece, crucians, teuch, &ec., as these fish spawh
frequently, and thereby furnish an ample supply of food for the pike:
If they are to have special ponds, these should in spring be stocked
with erucians and other common fish ; after these have been in the pond
for one year, and have spawned, pike are put in weighing one-half to
three-quarters of a pound apiece; after two years they will have reaclle.d
a weight of 3, 4, and even 6 pounds; and when the pond is fished it 15
quite probable that, besides pike, a considerable quantiy of crueiad
will be caught, especially if they were good-sized fish when they were
placed in the pond.”*

4. PIKE-PERCH (Lucioperca sandra).

As to its mode of life, this fish strongly resembles the pike. 1t -
creases very fast, fetches a higher price than pike and carp, and, wher”
ever the conditious are favorable for its cultivation, it may bo Tecont
mended as an addition to carp ponds. All that can be said against it

is its tenderness, which makes its transportation difficult. On the Wit”
. .

* B. von Ehrenkreuz, dngelfischerei, 1873, p. 227,
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tingau pond farm, where the carp stock ponds contain 10 per cent of
pike, 5 per cent of pike-perch are added; and these fish, which have
heen cultivated here for a long time, seem to thrive. Mr. Horak, the
former manager of the Wittingau pond farn, says: “A goodly number
of pike-perch is always welcome in the fisheries; if, however, their
number beeomes excessive the consequent loss of weight in carp is not
compensated thereby.  The proper proportion between the number of
carp and pike-perch should therefore not be lost sight of. In a pond
Wwith cultivated fish the pike-perch forms an unruly and disturbing ele-
meut, and, it in large numbers, becomes injurions to the carp. It does
not only live on fish, but also on insects and worms, and thus deprives
the carp of its feod.  Its prickly fins become sharp weapons of attack,
}\'Ini(:h the earp fear with good reason.  As thereare no separate spawn-
ing ponds for fish of prey, they must be placed in the carp pouds.
From a small stock of the fry of pike-perch a strong breed of fish can-
not be looked for with absolute certainty, although it may sometimes
pc the case.  To obtain the necessary quantity of iry of the pike-perch
I carp ponds it is advisable to put spawning pike-perch in these ponds
at the time when the earp are approaching their tull growth.”*

5, THE PERCIL (Perca fluviatilis).

~ Horak says, vegarding this fish: ¢« The perch is a good fish, possess-
ing delicate flesh and a very hardy nature, but it is a fish ot” prey which
also devours the carp food.  In large numbers it becomes dangerous to
the ¢arp, and shonld not be cultivated, but left to shift for itself. Its
brickly fins make it a dangerous companion for the carp, which, espec-
Ially after thunder-storms, it drives away from the edges of the pond,
4nd thus prevents it from obtaining its necessary food.” T have noth-
Ing to add to Mr. Horak’s remarks.

6. THLE SILURUS.

r . . - . . .

The silurus is a-voracious fish of prey, which, like the pike, can be
kept‘, in carp ponds, and which, when it has reached a size which makes
¥ dangerous for the carp, should be caught.

7. THE LOACH (Cobitis barbatula).

As I have never raised loach, and never had an opportunity of ob-
Serving loach culture, but at the same time cousider it profitable, T
have to quote from other authors on the subject. Aeccording to Delius,
loach are sometimes raised in ‘ditches fed by running water. Their
f.ood consists of excrements and refuse. The loach is a favorite food-
fish, and has the advantage that it can be caught all through the sum-
mer when it is difficult to obtain other fish. They may also be raised
:?“I)I‘ovidu food for trout. The Dbleak and minnow, however, will an-

L SWer the same purpose.t

= oral:, Teichwirthschaft, 1360,
t Delius, Teichwirthsohast, p. 74,
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B. von Elrenkreuz says: *“ Wherever the opportunity offers, the cult-
ure of this delicate fish in ditches should not be omitted simply be-
cause it involves @ small expense. These ditches are nothing but small
brooks, with gravelly or sandy bottom, whose sides are lined with
boards, and in which perforated picces of tin have been placed through
which the water can flow in and out freely. In these ditches the loach
are fed on the cxerements of sheep, poppy-seed, linseed-cake, the en-
trails of various animals, refuse, husks, cooked grain, potatoes, bread,
&c.  As they increase very rapidly in these ditches, it is advisable and
even necessary to have two or more of these ditehes in the neighbor-
hood, one for the spawning fish, the second for the fry, and the third
for those loach which are to be fattcued for the table. The basius of
fountains are also suitable for loach-pits; care should be taken, how-
ever, that no injurious substances, e. g., soap, lime, &e., get into it. It
loach are to be raised in ponds, they must have a supply of fresh run-
ning water and be of small size, so that the wind does not create waves,
which the loach cannot stand.*

8. THE GOLDEN IDE ([fdus mclanotus).

The culture of the golden ide may be recommended in localitics where
there is a4 demand for these fish as ornamental fish for the basins ol
fountains, and they can be raised like the tench by being allowed to
shift for themselves.

9. THE GOLDYFISH (Cyprinus auratus).

The culture of the goldfish is subject to the same rules as that of the
carp. They also need separate spawning, raising, and stock ponds:
Goldfish need warm water, and therefore small, shallow ponds. Spe
cial care should be taken to keep away all animals which may l)l'of’e
injurious to the goldfish, and frogs especially must not be allowed 1M
goldfish ponds. These ponds should have as little vegetation as pos-
sible. For these reasons goldfish can but rarely be successfully 1raise
in natural ponds, and it will be well to coustruct for them small, shal-
low ponds, every portion of which can easily be watched. Although tl{c
goldfish, like the carp, are not very choice as to the quality of thel
water and food, and are not easily influenced by changes in the weatheh
the spawning ponds should not be stocked before May or June, as these
fish require very warm water. To every three milters there should be t¥°
spawners, or one spawner to two milters. If the bottom of the pond 1’
rich in food, no artificial food is needed ; but if the bottowm is sandy o
strong, the goldfish must be supplied with food, consisting of linsect”
cake, the dung of cattle or horses, broken into small pieces, bl'e“d:
cooked or crushed peas, &c. The raising of goldfish may prove }'Gf)
profitable, but it needs constant care and attention. During winter
goldfish, like carp, must be transferred to deep ponds.

*B. von Ehrenkreus, Angelfiacherei, p. 177,
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One of the largest goldfish establishments is that of Mr. Christian
agner, at Oldenburg. It extends over a moist peaty bottom, ew-
bl'aces an area of about 3 hectares, and consists of 120 ponds, measur-
lng about 100 square meters each, and separated from cach other only
b‘.y parrow dikes. These ponds receive their water partly through
ditches from the river ITunte, and partly from a factory, and from other
bouds. By means of steam the temperature of the water can be raised
t(} from 30 to 50 degrees R. [994 to 1444 degrees I7.). The ponds are di-
Vided into (1) spawning ponds, (2) raising ponds, (3) pouds for harden-
mg the skin of the fish, and (4) coloring ponds. .
) The spawning ponds and the ponds for hardening the skin of the fish
:ll'e fed principally by water coming from the bottom of the ponds.
The water of these ponds is almost stagnant, but is oceasionally agi-
tateq by leading river water into the ponds. Althongh the water in
_thes& ponds is occasionally only 15 centimeters deep, their usnal depth
8 about 60 centimeters, and near the outflow pipes as much as 120
Centimeters. ‘The bottom of these ponds, which is purposely kept
“n‘“’en, is herc and #iere covered with agquatic plants, oun which the
2oldfish like to deposit their eggs. Owing to the artificial heating of
18 water and an abundant supply of the best and most nourishing
izog; the majority of thefish in these ponds rea.ch their sexual maturipy
Vor e twglfth month, and spawn t.wo or .thre? times a year. .Under fa-
able circumstances the firsg fry is obtained in March or April; thesec-
ond fry is forced, so as to make its appearanco in July or cven sooner;
3ud the the third generally comes in August or September. The female
1:18;11 are changed round from time to fitne, so that tbe same females and
es do not remain together too long. In rare cases a goldfish is ca-
L)s‘ilﬁe of §pawniug 1:0r m(.)rc than tlu'ug yeaLrs. To supply‘ the fry with
o q?ble food, especially inscets, the raising ponds are drained seven to
¢ l%r‘t weeks before they are stocked with fry, and are allowed to lie dry
ing that period. The natural food is occasionally supplemented by
o _00(1 in clots or lumps, refuse from slanghter-houses, or malt germs, all
‘V.hich are placed in shallow portions of the pond. If this method of
lied‘“g is applied, the fry will double their wcighb. in one week, and
ach g lengthof 3 to 6 ceutimeters in autumu.  Their marketable size,
:O“G"el, they do not reach till the end of the second summer. Rapid
"ltlh(:lal coloring is obtained by water containing iron, lime, and tanpin.”
;u;_wagn'er’s ponds contain w good de‘:'x-l of iron, but in spite of this he
\Vhi:ases its quantity :wmbcu‘tlly. Itish in t?le Prussian (bl‘fwk and
den ) and German (bluck, wluto,.und red) national (.:olors are iu gl‘gzt.t
18, l“nd_, and by undergomg' a suitable Freatme‘nt a fish which is origi-
Tedéf?i red an_d white ‘czm easily be transtor.med mFo a.black, white, and
oy dsh. It fish which have reached a suitable s1z.e for globeSf or aqua-
‘Vh’e : 0 not show the proper color, thcy‘ are placed in the coloring pond,
leil-e “lebf are exposed to the rays of the sun which soon completes
coloring. Occasionally, however, the sun may prove dangerous,
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expecially if the botton of the pond has a very light color, and if ther®

is an absolute lack of shiade ; wirder these circumstances the fish become
blind or die. To make goldfish less tender, so that they can easily be’
handled; they are placed in the ponds for hardening the skin. The®
water of these poirds conrtains o great deal of iron, and by adding somce’
Jimne it has the effect of rendering the skin of the fish very hard. In®
spite of this hardening process, it is not immaterial in what kind of’
water the grown goldfish are kept. Mr. Wagner recomiends, above

ceverything else, spring or 1)11}111) water, and where this cannot be ob-

tained, river water. In his opinion meat, either cooked or raw, and

scraped fine, worms, insects, larva, ant-eggs, &c., are the best food for

gold(ish in globes or small aquaria. These receptacles for goldfish

should always contain a few aguatic plants, as Lemnacew or Potamogeton-

Too much food becomes injurious, and it is better not to feed the fish

at all for o whole montli, than to give them too much food. Under no

circumstances should more food Le given than can be eaten at one tHne-

Prior to sending the fish any distance Mr. Waguner lets them fast for &
week, and thus prevents them from polluting the water during trzmb"’,
portation. The vessel iv whiel the fish are transported is an oval keg
with a perforated bung on the upper side. To keep the water in motions
and introdunce fresh air, the keg is never filled entirely. The numbe¥
of goldfish raised annually in Mr. Wagner’s establishment is abouf
300,000, Mr. Wagner employs a book-keeper, a night-watchman and
fiftecen laborvers, all of whom he pays good wages, and the net annud

profit accruing to Lim is very considerable. The same area used for
agricultural purposes would hardly support one family.

10. THI BROOK TROUT (Tyrutta fario).

As brook trout always command a good price, their culture will pay
three and four times better than that of carp, provided cheap food call
easily be obtained. To raisc trout systematically on a pond farm, DOUdS
are required which are fed cither by springs or a small gravelly broo®
and on whose banks are found aquatic plants and shade-trees, like thf’ '
alder. If there are no such trees, they should Le planted. ¥or tl‘o’ubi.
culture, as for carp-cultnre, there are needed spawning places, raisin®g
pouds, and stock ponds. As trout differ greatly in their growth, there
should be enough ponds to place all fish of one and the same siz¢ tor
gether, because otherwise the large fish will devour the smaller ones
Care should be taken that no mud accumulates on the bottom of the
ponds where there should always be found some Jarge stODes unde!
which the trout may hide. The bottomn of the ponds must not e ggﬂ*"
clly, as this may induce the trout {o spawn in them, In place pt‘.spﬂﬁf’ﬂf"
ing ponds one should either have guitable A‘])zt\\',tlillg.(litqhes,‘o.l' lﬁ.l“"fi']b']"l
may be allowed to spawn in the springs or brooks which feed the ;l‘-‘-’“‘]""',
Ditches will be necessary if the spring or brook has no gravelly oF Sa‘."(lb,
bottom, if it does not offer sufficient roow, or if' the water has oo Jitts
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fall.  In these cases the bed of the brook is, according to ¢ircumstances,
widened 3 to 1 meter, and about 15 centimeters fall is given to cvery 6
meters length. The depth of water should not be below 10 or above
30 centimeters.  The bottom is covered with coarse gravel to the height
of 10 centimeters. The ditch must slope gradually towards the bottom
Of the pond.  If the fall is more than 15 centimeters in 6 meters, a few
DLoardy may be placed across the diteh or brook, which at one side have
an opening for the fish to pass through. The depth of water, however,
should not be raised by these boards above that given before, as the
Fl‘Out like to spawn in shallow water. The boundary line of the spawn-
Ing place should be indicated by a very narrow-grate, so the fry cannot
¢seape and go up the stream to the spring. Above this narrow grate
there should be a common grate for keeping off wud, dry leaves, &c.
After the trout have deposited their spawn they are driven back into
the pond, and the spawning diteh is also closed towards the pond by o
Very narrow grate.  In this spawning ditch the 1y are left for one year;
or if the old trout have spawned particalarly carly, the fry may be
Placed in o pond in spring. If the natural condition of the spring or
Urook which serves as a spawning place meets all the requirements
nentioned above, nothing need be done but to fence off the spawning
Dlace by grates. To protect the eggs and fry against their enemies, the
Shawning ditch is covered with dry brash-wood, but not so close as to
brevent g current of air from passing through. Ivery year, before the
SPawning season commences, the ditch should be- cleaned of mud and
a“luat-ic plants. As soon as the young fish have slipped out of the eggs,
ll(ling-pluces should be provided for them, which can casily be done
¥ placing in the water good-sized stones, hollow tiles, &e.  If thére
are no aquatic plants, such as water-cresses—which, if not found in
the ditch, should by all means be planted—and if there are no shrubs
Or trees on the Lanks to afford shade, the covering of bLrash-wood
Should ve made thicker in some places. To provide both currents and
“lm places, small boards are placed in the ditch at suitable places, of
Course with openings for the little fish to pass through. The tempera-
‘llre of the water in the spawning ditch should not exceed 120 R. [590 I.].
6venteen degrees are dangerous, and 23 become fatal. To prevent a
Y186 of temperature in very hot weather, more brush-wood ¢an be piled o,
the ditclr, The fry need not be fed, it there is in the diteh a sufficient
qu““tity of aquatic plants such as Lemnacee, Nasturtium officinale (water-
Uresses), Veronica beccabunga, &c., for these plants are always inhabited
Y numerous diminutive animals which serve as food for the fry. These
Dlant are planted in the diteh simply by laying the roots on the bottom
anq Placing stones on them to prevent tke water from carrying them
O, Tt is also advisable to introduce into the diteh insects, especially
of the genus Gammarus, which is done in a very simple manner, by
caatchiug these inseceis in stagnant water, where in the beginning of
SIing they wre fownd in chormous numbers, and transferring them tg
e diten, ’
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According to Meyer, infusoria may easily be procured in the following
manner: “Take a large glass vessel, put at the bottom fresh leaves and
other parts of plants, on the top of these some animal excrements (pal”
ticutarly those of cattle), and on these another layer of leaves, fill up
with water and place in the sun, when in a very short time an enol-
mous wumber of small crustaceans and infusoria will develop, which
form the fuvorite food of young trout. To use these diminutive animals
for trout food, a quantity of the animated water is filtered through #
small dipper of mull, by which process a residue is left, which on close
examination is found to be composed of thousands of animalcules.” *

Before another spawning period commences, the one-year-old trout
are taken to the raising ponds, and the diteh is given a thorough cleats
ing. As to the general requisites of raising ponds the necessary 111
formation has been given in a previous chapter. As regards their
depth it should be stated that for one-year-old trout it should be G0 cen-
timeters, for two years’ trout 120 centimeters, and for older trout 1.5 me-
ters, which is also a sufficient depth for wintering trout. If the fish
in the raising and stock ponds arc not to be fed artificially, their nuil
ber will be determined by the quantity of natural food contained 12
these ponds. If it is necessary to use artificial food, it will be best, to
prevent any pollution of the water, to use only live animals, such as
maggots, fish-fry, worms, &c. Besides vegetable food, animal food may
also be introduced into the ponds by adding to the trout some small fish,
such as loach, minnows, &c., whose fry serves as food for the trout; bub
this method will have the disadvantage that these fish will devour
many of the worms and insects which were intended for the trout, and
on the whole, therefore, it cannot be recommended. To use scraps ©
meat as tood can be only recommended if the quantity is very small and
in small tanks, so that it can be eaten up at once, and, if necessary, th"’
remainder can easily be removed from the water, which otherwise 15
apt to become polluted. Von dem Borne says that tho time when the
trout is most voracious is in spring, while in hot weather it eats bat lit-
tle. During the spawning season, and during winter when the temper”
ture reaches zero (R.) [32° F.] trout do not eat anything. Trout shoul¢
therefore never be fed during the noonday heat, but carly in the morn-
ing and in the evening. As for the rest, all that has been said rcgi”"y
ing carp-culture also applies to trout-eulture, of course with such modl-
fications as the nature of the trout demands.

11. SALMON (Trulte sular), SEA TROUT (ZLrutta trutta), AND LAKL rroUL
(Irutia lacustris).

\We cannot properly speak of culture as regards those kiuds of fish
whose young are not produced on the pond farm, but have to Do ob-
tained from abroad. To the keeping, therefore, of salmon, sci U'O"t{
and lake trout, all that has been said relative to trout-culture will a-PP"{

-

Meyer, Praktischer Irigchziicller, p. (2@
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48 o general rule; and I would only call attention to the necessity of
thaiuing the fry in an embryonic condition or of -getting young fish
from fisl)-cultural establishments. Mr. Kuoifer, of Munich, has informed
me that in his establishment he has raised salmon-trout weighing 3
Pounds and more. I1lis establislunent is fed entirely by pure spring
Wwater, which comes from the top of the hill on which the establishment
18 located. 1t consists of some very stall shallow ponds and @ num-
ber of granite tanks. As food, he generally uses the entrails of fish
l‘)ut also live and dead fish.  As these different kinds of fish have been
‘SUCCessful]y raised in various localities,and in other than spring water,
:X})?I'ilnclxts on a small scale, according to the method given for the
Wsing of brook trout, may be recommended. These experiments can
€ made only where besides large, there are also a number of very
Stnal), pouds. Large ponds are never suitable for experiments, in the
?:ﬂt place beeause they are difficult to overlook, and secondly because,
case of failure, the loss would be doubly great, as a large pond area
Would be rendered useless for carp-culture. If the experiments should
fro"_‘b successful, the culture of these fish may be carried on more ex-
Cnsively.
12. THE VARIOUS KINDS OF COREGONUS.

la'f,olfhe kegpiug‘ of tl.lCSO fish we may apply, in a general way, what
tog cen said 1'egzu‘dmg the sal-mon. .I c:um9t urge fish-cultivators
cultbtrongly to bring })otll tI}ese kinds of fish within the reach of pond
D ea‘"‘e, as 1 feel convinced (if 1 prove a fa}se prophe?; I shall pe greatly
y Ze(l) that by. ﬁsh-c.ult,lu?e and thfa p?aemg of fry in open waters the
QW] er of t-he m_:cr kinds of fish will increase to'such an cxtent as to
Uarer the price of carp, so that pond cu]tw;_ttors will find that exelusive

P-culture does no longer pay, and that it will have to be confined to
(')Z_OELT pond farms where it is impossible to I:ﬂ;.iSG or keep the tiner kinds

indbh. _ ]'Exp.cm.cnco has proved that the raising or ]{eel)}rjg of Lh(_b finer
‘fllcos of fish is m_most cases successful. .As an illustration, and for the
OWiuragement of entcrprls?ng pond cultivators, I shall quote the fol-

ug, relative to the keeping of the Coregonus marena, from a report
¥ Mr. Eckardt in Lubbinchen, near Guben.*
_YA(fcol'diug to a report of Mr. A. Stenzel, inspector of fisberies, in
29.7 of the Circulars of the German Fishery Association tor 1875, it
Dpears,

3)‘- :}:hut the Coregonus marn grows rapidly. o
“Ult.u ‘.Em.t proof has been furnished .that t'lus fish, by mcans of a-rt:mcl.al
. ft-, can he. planted zmy\yhcre in sEutublc water, and that it w1|l.
‘Vate;\c(:nstom itself to a different quality, depth, and temperature ol

n and to o different tood. ' '
of b“mt the very general but erroncous opinion that the various kinds
oregonus which live fu lakes could only thrive in these, has been

* Dentsche Irischergi-Zeitung, 1878, p. 10,
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thoroughly refuted by the simultancous successful experiments in rais:
ing these fish in ponds made at Lubbinchen and Tankow. It has also
been shown that the Coregonus marwena (and probably other kinds ol
Coregonus) will thrive in water containing iron and comiung from peat:
bogs; and that it can, in comparatively small pouds, by feeding, be de-
veloped to one year’s fish, and very probably be raised to any desired
age.  The various kinds of Coregonus should therefore be brought
within the reach of pond culture; and for this purpose special Corcg?
nus ponds should be constructed.

4. By numerous experiments it has been proved that Coregonus, cvell
when placed in ponds which in every way were well suited for the pat”
pose, did thrive, but would never propagate. The reason for this must
be found solely in the peenliar manner in which the Coregonus spawns.
If the spawning of the Coregonus is to be suceessful, the numnber of
spawning fish should be very large.

5. Five years’ experience in the Tietzel Lake has proved how w¢
these fish thrive. This lake covers about 10 hectares and is 20 meter™
decp; it contains clear, soft water, is not fed from any outside sourcesr
and is amply supplied with fish-food, prineipally tadpoles, smail ﬁS]""
Gammarus pulex, various kinds of svails, mussels, &c.  The bottom 15
composed of clayey marl, and is thickly covered with aguatic plants

Mr. Eckardt adds, that in 1877 he rvaised in his ponds Coregonus nine
teen mouths old which measured 32 centimeters in length, and th# ’
these fish also thrive in marshy pounds. He gives the following hint#
for introducing these fish in lakes and ponds: y

1. Proprictors of hatcheries should buy impregnated Coregonus eps®
and have theo hatched in their establishments.” IBight days after ﬂ":’
yoflng fish have slipped out of the eggs they should be placed in Jakes
orin protected ponds containing no other tish.  The latter will probi’
bly be the better place.

2, Proprictors of lakes without hatcheries or ponds may scatter b=
impregnated eggs in the lukes in places where the bottom is sundys
taking care that the eggs do not accumulate in any place, so that "(:
spoiled eggs, which are soon covered with mold, spread disease amons
thie healthy eggs, .

3. Mr. Lckardt states that Coregonus cight to twelve days old may
e ordered dircot from his establishment at Lubbinchen, Phe mavag®’
ment and feeding of Coregonus in winter is like that of the brook trout:

i

tho

13. THIE EEL ( Anguille vulgaris).

As at present eels fetch a pretty good price, and as young i1y,
in French montée, can bLe obtained comparatively cheap frogl "
Huningen establishment, the keeping and raising of these fish 18 “‘/’e
worth the attention of every pond cultivator.  As soon as CCIS' 1!11" ’
reached a suitable size they form an excellent addition to the pike »w
garp stock ponds, It camot entirely supplant the p,ike? because b <

2
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said not to propagate in fresh water, and cats only siall fish, while the
large, worthless fish contained in the earp ponds can be destroyved only
by the pike. There is this disadvantage connected with the keeping
of eels: that they will deprive the carp of some of their food, as,
besides small fish and roe, they also cat worms and insects. This
‘Applies, however, also to the perch-pike, the keeping of which, never-
'theless, is profitable, when confined within certain limits. Iel ponds
must have high banks, so that the cels eannot casily escape, as on
Moist grass they can move for the distance of several kilometers, and
f:hus be enabled to reach other ponds. The ditehes by which the pond
8 fed and through which the water flows out should, therefore, be
closed by narrow grates. AH places on the sides or the bottom of the
Pond where the eels could escape must be carefully stopped up. Eels
Should pever be placed in ponds with a peaty bottom, through which
they can work their way. Iel ponds should also have hiding-places
Consisting of stones, roots, holes in the banks, &e.
In good carp ponds the feeding ot eel-fry may, during the first year,
8 loft to nature. 1f artificial food is necded, the same should bo used
A8 for brook trout. Iood may also be supplied by placing in the ponds
Crucians, tench, &e., whose fry will form an excellent food for the eels.
)‘"‘ing the first year they generally reach a length of 8 to 10 centi-
Weters and a circumfercnce of 2 to 3 centimeters, and 1 have repeatedly
Seen eels of that age and size which Mr. Kuffer, in Munich, had received
Tom the Huningen establishment. He keeps about twenty cels in a
ta“k, measuring hardly a square mater and fed by spring water. In
tl}is tank he has thrown pieces of coarse ticking, under which the eels
,“10- Tor food he uses roo and the entrails of fish cut fine. The
'H‘“lingen cstablishment charges 9 marls [$2.25] for 1,000 montée, 2,000
f which 2o to a pound. Orders should be sent in Febrnary or March.
Ir.von Stemaunn, in Rendsburg (Holstein), and Mr. Briissow, inSchwerin
f(MEOklenburg), also sell eel fry. It is to be hoped that this useful fish
will soon be canght in many of our North German rivers,

V.—THr PoOND FISHERIES.

Lonq fisheries take place partly in spring and partly in antumm.  In
,sl)l'i"g the first fisheries take place in the winter pomds, with a view to
Supply fish for the spawning and raising ponds, and after a while those )
‘?Dﬂ\vuing ponds bave their turnin which vy had been left during winter.

l.’e fisheries should not commence until there is no longer any danger
of Spring frosts; therefore some time between the end of Mareh and the
tnd of April. Ifirst the winter ponds are fished and next the spawning
Dongs, ¢ is of conrse necessary that those ponds which are to be
Rt@‘wd with fish from the winter ponds should receive their full supply
of water before the fisheries commence. The autumn fisheries are in-
tendeq partly to supply the grown carp for the market, and partly to

Tansfer younger fish from the raising ponds to the winter ponds. They
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generally commence about the beginning of October; on large pomd
farms, however, they should commence sooner, so they may be brought
to a close before frost sets in.

For fishing, cool days should always be selected ; and fishing shounld
commence very early in the morning, so that one or more ponds may
be finished before the sun stands high in the heavens, as heat makes
the fish languid and renders them unfit for transportation. No more
ponds should be drained during one day than can be fished that day.

As regards the order of the autamu fisheries in the varions ponds, it
will be best to make the beginning with those spawning ponds in which
no fish are to be wintered, so that the fisheries in these ponds may be
bLrought to a close before frosts, or even hoar-1rosts, which are injuriou$
to the try, set in. Next in order come the stoclk ponds, and among them
tirst those which arc to be filled with water immediately after the close
of the fisheries, so that they can Le stocked that same autummn; next
come the raising ponds, which are to supply the fish for the winter
ponds; and lastly those raising ponds whose fish are during that same
antumn to be transferred to the stock ponds.  As regards the fisheries
in the raising ponds, it will be advisable to take those ponds in close
succession whose fish are to form the stock of one and the same winter
poud. Before the fisheries commence it will, especially on a large pond
farm, be necessary to prepare a well-arranged plan, taking special r¢-
gard to the length of time which each pond will need for draining.

At the beginning of the fisheries the necessary apparatus, which
should have been looked over some time previous in order to make any
peeded repairs, should all Le ready ; and the required laborers and carts
should be on the spot, so that the fishing, sorting, weighing, and trans-
porting of the fish may proceed as rapidly as possible, to prevent the
fish from reaching their winter ponds and other ponds and tapks in 2
languid condition. The apparatus used for fishing and for the sorting
and transporting of fish will be described in another chapter.

Lelting off the water.—Before fishing commences in a pond, the water
»should be let off. This matter is intrusted to a reliable person, who ha$
charge of and supervises all the preparatory labors, and whose duty
it is to baye the pond completely ready for the fisheries. Before the
water is let off, it is necessary to carefully examine the tap-houses amne
fish-pits, and if nceded, to clean them, to substitute new stocks 10V
broken ones in the grates, and to clean the ditehes through which the
water flowsoff, so that it flows out evenly, without cansing an inundatiot
1f, however, there are mcadows below the ponds inundations will 2¢
tually prove beneficial, while if the ground helow the pond is occupied
Ly other ponds, they will be injurious. In this latteir ¢ase measnres
should be taken to prevent any damage to dikes and dwellings, and to
hinder the fish from floating away. The pond should therefore Le
drained slowly. At the places where the water flows out, nets shoul
be seeurely fastened in front of the grates, so that no fish can get through
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nd reach the outer fish-pit. As fish generally get hurt in passing
through the pipes, no fish should, if possible, be allowed to enter them.
il‘he outflow of the water is regulated Ly stand-pipes and taps, by open-
g them gradually and letting the water pass through by slow degrees.
After these preliminaries have been finished, the weirs, wherever
there are such, are opened ; and where there are stand-pipes the small
0ards are taken out one by one. Even if they ave fastened with serews
01" nails, this can soon be accomplished with a serew-driver or a pair of
Pincers; and it will, therefore, be well to have these tools near at hand.
_ Where there are tap-houses, the drawing of the taps will oceasion a
ltle trouble, and will always require the combined efforts of' several
aborers, Short taps can, as a rule, be drawn by one strong man. IFor
e drawing of long taps special contrivances are needed, and two, and
oftey more,-men. If the tap is not too long and heavy, it may be grad-
ally ifted by means of a pole stuck through a ring at the top, or a
ole in the tap itself.  Very Jarge taps can be drawn only by meauns of
& very stout and long pole with holes, and shaped like @ roller, of such
% length that it ean easily be placed on the tap-house from the dike, so
A to project beyond. This pole is placed close to the tap, and round it
8 Wound a chain fastened to the tap from below (a stout rope may also
e used), whereby the tap is gradually drawn from its hole. If carth
a8 been rammed down round about the tap, it is rocked up and down
Ut the ecarth becomes loose. In thus rocking the tap up and down,
% Will be easy to hold it suspended for a while, and thus to regulate the
tflow of the water. In the beginning the tap should be drawn grad-
Yally 50 that the water can flow off slowly, and the fish may gradually
¢ drawn from the edges of the pond towards the deep places.  Great,
“are should be taken in ponds having many reeds, because the fish are
Dt to remain among these, and either perish or become the prey of
Irds and other animals. While the water flows off, some men should
¢ engaged in driving the fish from the reeds into the deep places.
16 man should always be stationed at the place where the water
OWs out ; the outer fish-pit should also be under constant sarveillance,
%0 that the fish which may get into it accidentally can immediately be
Temoveq, If, as is frequently the case in small ponds, there is no onter
sh‘Dit‘», baskets should be placed where the pipes open on the outside
the dike, in such a manner that the water flows through them, and
i at any fish which may accidentally have got into the pipes are caught
0 thege bagkets. The water should not be brought to its lowest level
Uil everything is ready for the fisheries. At the moment when the
2P 18 lifteq cutirely out of its hole the tap-basket is placed in the open-
28 by which fish are prevented from escaping, but which lets the water
OW through. In spite of this precaution fish will sometimes reach the
ter pit, owing to the fact that the water occasionally lifts the tap-
ket from its position.
he degree to which a poud is to be drained depends on its size, and
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wlhether a soine or small net is used in fishing. In the former case the
water should not be drained off as much as in the latter, and should bo
left to staud in the fish-pit to the depth of one meter, as otherwise the
fish will be injured by an excessive accumulation of mud. If it requires
several days to drain a large pound the operation should be occasionally’
looked after during the day ; and during theJast days should be watched
constantly, partly to regulate the outflow of the water and partly to
prevent thieving.

Other preparations for the fisheries.—Before fishing commences the nec:
essary number of tubs, filled with a sufficient quantity of water, should
be placed along the edge of the fish-pit; baskets or Jarge picces of cloth
for carrying the fish to the kegs, should be inreadiness, and the required
number of persons for attending to this work and for drawing the nets
should be on hand. Particular care should be taken that there is 10
lack of carts, placed in convenient positions, for if the fish, after having&
passed from the poud to the tubs, and from these, after having been
sorted, to the kegs, have to wait any length of time for the cart the tubs
will become too crowded, and it may even at times be necessary to stop
the fisheries for awhile. Thus the entire process is retarded, and will
take twice as much time as if everything had Dbeen in readiness. BY
such delays the fish are apt to become languid in the tubs, they cannob
stand tlic hardships of transportation, reach the pond in an exhansted
condition, and many die. It would, therefore, be false economy to try¥
and save laborers and carts in the fisheries. It should be remembered
that the death of one fish occasions a greater loss in money than the
daily wages of a laborer, and that the loss of several fish exceeds the
daily cost of a cart. After everything has been prepared, and the pont
has been drained, fishing commences.

If in a large pond a seine is used, it is set at some distance fromn
fish-pit, in a place where, after the pond has been drained, the W
gathers, and it is hield in a perpendicular position by a number of m
who gradually approach the fish-pit, and drive the fish before them by

) the
atet
ey

beating the water with sticks. When they arrive at the fish-pif, the
seine is drawn throngh it by pulling both ends towards the shore. '1]“{
ullet

two ends are gradunally bronght closer and closer, and are finally pul¥®
ashore, where all the fish are inclosed. If the seiue corresponds m
length to the extent of the pit, all the fish will certainly be caught ab
once. Reimannsays: “ With a view to get all the fish together in the
geine, care should be taken that from the very beginning the lowe!
part of the seine rests on the bottom of the pond and leaves no open
ings through which the fish can escape below the seine””* In Vf?r)'
large ponds it will be necessary to use one or several boats in getting

and hauling the seine.
If the ponds have other holes besides the fish-pit, fishing ghould CO}’"
mence in the smaller and end in the larger ones. In small ponds which
/

* Reimanun, Praktischer Abriss der Iischeri, 1804,
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have no deep holes and only a o smalland shallow fish-pit, a purse-net is
used—an instrument which is indispensable in pond fisheries, and can-
f‘Ot be done without, even-when a seine is employed, as the fish are Ly
1t taken from the seine. Once begun, the fisheries nust be brought to
‘m end as rapidly as possible.

The size of the pond, the number of its boles, and finally the quantity
of fish wiil determine the number of men to be employed. In no case
Will it be a disandvantago to employ a large number. Some enter the
bond with pursé-nets, others place Dbaskets and buckets hy their side,
Which, when filled, are immediately carricd to a tub and emptied into
. Those men who take the fish from the water empty their purse-nets
in the tubs or baskets which are close Ly them. With a view to expe-
dite matters, an empty baskot or bucket is immediately put in the place
of the full one. In a large pond, even a great number of men, if tully
Supplied with the necessary apparatus, will not interfere with each
Other. Some experienced and trustworthy men should exercise a care-
fut supervision over all parts of the pond, to prevent the stealing of fish
and their being retained in holes, grass, reeds, or mud. Sowme men have
% peenliar skill in treading fish into the mud during fishing, with the
View of taking them out when the fisheries have come to a close; others
Wanage to slip them under their baggy trousers, which are firmly tied
A the ankles. - .

To remove the fish {rom the pond in Laskets will be necessary only
“hen holes in the pond are to be cleared of fish, or when tho fish-pit is
10t in the right place, and conscquently the distance from the pond to
the tubs is too great to allow of their being emptied direct from the
Durse.yots into the tubs. If the fish-pit is large enough to haul a seine,
this shoula by all means be employed in preference to the purse-net, as

hereby the fish ave kept in the water all the time till they are trans.
f(}rred to the water in the tubs. If the purse-net is employed oxclu-
81\'ely, the fisheries should commenco in those places where the fish,
OWing to a scarcity of water, lic in tho mud, and gradually following
the greatest depth of water in the ditches, proceed towards the fish-pit
Where the fish have mathered. 1f fish are takeu from the pond with the
1and, which becomes necessary when they lie in the mud, they should
® taken round the middle of the Lody, or by the head and tail at the
Same titne, and not: be held in the hand long but carried to the tubs by.
he shortest road. Great care should be taken not to cateh the fish by
their tender gills or to have the fingers on their eyes. The luborers em-
l?lob’ed in fishing should be strictly enjoined to handle the fish as care-
l}lly as possible, and especially not to throw them into the tubs from a
lsta“%, as the fish will oceasionally fall on the edge of the tub and be
urt or killed. The gencral rule will always be to take the fish from
¢ pond with the purse-net. This will, however, bo impossible as re-
8ards small fish, and more particnlarly fry, which must be carefully
aken up with the hands. In emptying the purse-nets in the sorting-

T1. Mis, ©8 39
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baskets or in the ordinary baskets and tubs, one should proceed very
slowly, so that the fish do not strike the bottom of these receptacles or
each other violently and be injured.

In fishing a stock pond containing several kinds of fish, the tender
kinds should be removed first, as much as possible at least; perch-pike,
being the most tender, should be taken from the seine singly with the
hand, be placed immediately in tubs filled with pure water, and thence
as soon as possible be removed to the kegs, as they cannot live long out
of the water; then follow the larger pike and perch, the carp and the
tench, and finally the smaller pike. Fels must be ecaught with special
purse-nets, and uot with the hand; as eels will entwine themselves
around the arm, and sometimes break it. Special care should be taken
to clear the ponds of fish, as eels, tench, and pike will hide in the mud
and thus escape the attention of the fishermen. It is especially impor-
tant that no fish of prey should remain iu the pond,as these,in case the
pond is filled with water soon after the fisheries, would in the following
year make sad havoc among the carp. If not so dangerous, it is, nev-
ertheless, injurious to leave large carp in the pond, as they will spawn
during the following year, which will not prove an-advantage from &
fish-cultural point of view.

In order to remove fish which have remained in the pond, it will be
advisable, immediately after the fisheries, to go through the mud with
a long broad-pronged dung-fork. To be absolutely certain, it may be
recommended to secure the place where the water flows out, if thero is
no outer-pit, for a few days with a basket, in which the remaining fish
will be caught. This may be particularly useful when there is reason
to suppose that some cels have remained in the pond, as these fish are
very apt to hide in the mud, and leave their hiding-places only during
the night or the following day. TFor transporting eels very tight bask-
ets are needed. During the fisheries the water in the fish-pit should,
wherever the circumstances allow it, be renewed as often as possibleé,
sothat tho fish are not covered with mud and thereby become Janguid-
Before being placed in the kegs they must be washed clean. On some®
pond farms a ditch measuring 1 meter in depth and of corresponding
breadth and lengtl, and located near the outflow of the water, is sub-
stituted for tubs. This diteh is filled with water from the pond. Here
the fish are sorted, and thence they are taken direet to the kegs. 1am
not in favor of this arrangement, as it will be impossible to make sepa”
rate ditches of this kind for every species of fish, since it would make
too much work to dig and again fill a number of these ditches, but if they
remain unfilled from one fishery to another it cannot be avoided thats
especially in rainy weather, when the water of the ponds overflow the
banks, these ditches will be filled with water. In such ditches the s
like to gather, and thus become an easy prey to fish thieves. I must
lhere state that I speak from experience, although among the 50 ponds
whiclh at oue time I had under my care, there was only one which bad
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such ditches. If these ditches are outside of the pond, ou the other
»ide of the dike, they can be secured against being filled with water, but
in that case they will have the disadvantage that tho labor of fishing is
retarded, as the fish cannot be taken direct from the pond to the kegs,
but have to be carried over the dike to these ditches—which, if not in
¢layey or loamy soil, must be lined with wood-work—have to be sorted
in them, and finally carried to the kegs which are on the carts or wagons,
which as a rule.must drive on the dike. Such delays may be avoided by
Dlacing near the fish-pit a sufficient number of tubs, whiclh make it pos-
sible to carry on the fisheries with the utmost regularity.

Ou some farms, tubs or ditches are dispensed with, and in the near-
est pond a scaffolding of poles is crected near the shore, on which are

Placed a2 number of nets which hang down into the water,  Trom the
baskets or nets the fish are thrown on the ground, and are thence put
in the nets, assigning a separate net for each kind. This arraugement
offers the advantage that the fish remain in pure, fresh water up to the
Moment, when they are placed in the kegs, but on the other hand it will
often be found difficult to get close enough to these nets, some of the fish
in being thrown will strike the poles and will be injured or killed, while
others will fall beyond the nets in the open water and thus escape.
As some of these nets have wide and others narrow meshes, to suit
the different kinds of fish, it will often happen that mistakes are made
in throwing the fish, small ones sometimes getting into nets with wide
meshes which favor their escape. If among these escaped fish there
should be some small pike, they will, during the following year make
freat havoc among the Iry. I'r&quently the number or size of these nets
I8 not gufticient for the different kinds of fish; the nets become crowded ;
the lower fish seek to rid themselves of the fish which are on top of them,
and in the general commotion caused thereby, many lish escape into
th(" pond. The whole arrangement, morcover, cousitines considera ble
time in its construction.

Much time is also wasted in employing a method, mentioned by
Delius, according to which the fish are not sorted until they arrive at
the tanks or winter ponds. Delius says, regarding this method : ¢The
fish which have been caught in the poud are put on wagons, either
loose or in baskets, and driven to the tanks. Care should be taken that
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the baskets, which are made of willow branches with the bark on, have
no sharp points on the inside; such points must always be on the out-
side, because the carp may be imjured thereby. The carts or wagons
should have a removable board at the end, and no sharp points or edges
on the inside. Arrived at the tanks, the back-board of the cart is re-
removed and the fish are rapidly emptied into a large tub placed im-
mediately under the back of the cart. Close to the tub is placed an
immense table with high edges, on which 300 to 400 pounds of fish can
find room. This table is perforated so that the water can flow off.
The fish arc taken from the tub with a large dipper of muslin or other
thin material and laid on the table, where, if necessary, pure water is
poured over them. The fish are counted, putting the same number in
each basket, so that only the number of baskets need be remembered.”*
The ouly advantage of this inethod seems to me to be the transportation
of the fish in wagons instead of in kegs, but this will be an advan-
tage only so long as the distance to be traversed is not very great. Al-
though I will not altogether condemn this method, I cannot speak in
favor of it. I‘rom the description of the well-regulated tisheries on the
Wittingau pond farm, which 1 shall give in another chapter, the wastu
of time connected with this method will Lecome apparent to every
reader. It therefore follows that the most suitable and expeditious
method of fishing the stock ponds is this: The fish are removed from
the seine (or direct from the pond) with purse-ncts and placed in the
fish-baskets, which lie close to the tubs placed along the sides of the
fish-pits; here they are washed, then sorted and put in the different
tubs, weighed, and transferred to a lined tub. I‘rom this they are
counted into cloths, which extend to the kegs, and are held by a numn-
ber of persons. As soon as they are in the kegs they are carried to
their final destination. To avoid wmistakes, it may be well to attach to
- the tubs labels indicating the kind of fish contuined in them. If a pond
farm is carried on systematically it-is absolutely uccessary, with a view to
book the results, to sort, count, and weigh the carp and other fish, AS
regards the carp, it is essential to their sale that they should be counted;
and even if this was not the case, the counting will be necessary to
ascertain how many of the fish originally placed in the pond have been
lost, and to find the average weight per fish and per hundred. 7The
noting down of these figures is needed in judging of the quality of @
pond. In weighing hsh intended for sale it will be b(,bt to uso scales
with two arms.

Spawning pord fisheries.—The spawning pond fisheries should be man-
aged with particular care. The water must not be let off too rapidly,
because otherwise the fry is retained in the small holes which form
in the mud of the pound, and do not reach the fish-pit, which not only
retards the fisheries, but is also apt to injure the little fish, The sam®
care should be exercised in picking up the goung fish; and the ma-

" Dullus, ludnmtlwchuﬂ, P. ‘JO
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Jjority of them should, if possible, be caught in deep water. The fish-
eries shonld be carried on as rapidly as possible, so that not too many
of the fry perish, and they soon get again in fresh water—in autumn
in the winter ponds and in spring in the raising pouds. The spawn-
ing carp must be handled just as tenderly as the fry during the fish-
eries and during their transfer to the raising ponds, as the least in-
Jjury done to them will burt not only them but also the fry. Although
any injury done to the spawning fish is not as serious after spawning as
prior to it (a% probably they will be sold immediately or after a short
stay in the stock ponds), it is self-evident that, owing to their size and
their value, they must be handled with care.

While the fisheriesare going on in the spawning ponds, thefry should at
once be sorted and arranged in two or three classes.  The best way to do
this is to put the fry in the sorting-vauns covered with linen and to wash
them, care being taken that the water does not fall on them too heavily.
Experienced men should attend to the sorting, and should place them
in the tubs, from which they are taken with nets or dippers, counted,
put in the kegs and at once carried to their destination. It should not
be omitted to weigh a few of each sort as a test. The necessary hints
regarding the transportation of spawning carp have already been given
in a former chapter. In these fisheries it is even more necessary than
in other fisheries to have a sufficient number of carts on hand (better

_too many than too few), as the quantity of young fish cannot be calcu-
lated Leforehand with any degree of certainty. If the fry have to be
trausported a considerale distance—as will be the case on extensive
pond farms—the kegs should be refilled with clear fresh water every
two hours; and if this is not found near at hand, one should not hesi-
tate to go out of his way to obtain it. In order not to let the water fall
on the fry too lhieavily, so as to injure or kill them, it should be poured
into the kegs through a bunch of straw. The kegs must first be filled
with pond water, so as to avoid a too sudden change of temperature
which is apt to injure the fry. Care should therefore be taken not to
pour in during transportation too much cold water at one time, because
this would cool the temperature too rapidly. If the fish are only to be
conveyed a short distance, it will not bo necessary to add any water.

Raising pond fisheries.—Tho raising pond fisheries are carried on in
the samo manner as those in the stock ponds and spawning ponds, In
sorting the fish, however, it will be necessary only to distinguish two
kinds, small and large ones. To divide the fish into three classes will
bo necessary only if the pond had originally been stocked with fish
varying greatly in size; and this should, if possible, be avoided. A
few of each sort should be weighed for a test, which can easily be done
in a few minntes. The weight and number of the fish are carefully
noted down. . - :

Summer and winter fisheries—A. fow remarks must be added regarding
the summer and winter fisheries. . Both of these fisheries will oceur only
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in exceptional cases. Summer fisheries may become necessary, owing
to sickness among the fish, or to accommodate an old customer, wheo
pays a higher price, which will, to some extent at least, compensate for
the loss in weight. Full compensation c¢annot be made, as during sumn-
mer the fish are in their best growth, and as their increase in weight
up to antumn does not occasion any special expense. The regular fish-
eries will, therefore, always occur in autumn, when no further increase
in weight is to Le looked for. Summer fisheries must Lo carried on
very early in the morning, and if the pond is large they shoald com-
mence during the night, so that they can be brought to a close before
the heat of the day. They generally commence at midnight, when the
water lhas cooled off. In summer fisheries the tubs should be tilled
with particularly fresh water—if possible, spring or well water. 1f
night fisheries become necessary sufficient light should be furnished by
means of torches, for, in spite of all precautions, losses (especially by
thieving) can hardly be avoided, particularly in large ponds. Thes¢
losses will be greater in large ponds than in small ones, and in the stock
pond fisheries many pike and espeeially perch-pike are always lost.
The fisheries in small ponds will, as a general rule, pass off without
any considerable loss. Under all circumstances, however, night fish-
eries should only be resorted to in extreme cases.

The same applies to winter fisheries, which should be carried on only
in cases of urgent ncecessity. Unless there is sickness amo..g the fislt
these will but rarely occur on well-regulated pond farms. Even on such
farms winter fisheries may, however, become necessary, if the pond
serves industrial purposes, which would suffer from sumnmer fisherics.
Winter fisheries are generally carried on about noon; and it will be
necessary to remove all the ice from the fish-pit.  Asin winter fisheries
it is impossible to avoid injuries to the fish, they should be sold as soon
as possible.

VI.—IISIIING APPARATUS,

1. The screen, or standing-net, which is placed before the fish. In largeé
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ponds, where the fisheries occupy two to four days, it is 1)referab10 to
fish in deep water, so that the fish are not covered with mud, or, in warnt
weather, become languid. The fish ave driven by men in boats from tho
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edges of the pond toward the deep places, and inclosed within the
screens the day preceding the fisheries, so as to reduce the fishing area.
The meshes of these nets are either large, to allow the small fish to slip
through, or they are narrow, o0 that even small fish cannot pass through.

2. The seine is @ net of varying size, with wide meshes, and consist-
ing of one or two pieces; along its entire length runs a rope both above
and below, the lower one being weighed down with picces of lead or
stones attached to it at intervals of about 30 centimeters, while the up-
per one has af similar intervals picees of corl, which keeps,the upper
part of the net floating in the water while the lower part rests on the
bottom. In order to haul tho seine to advantage it must be as long as
the sheet of water in which the fisheries are to oceur, and broad enough
to exceed its depth by one-fourth of its bLreadth, so that it can bulge
out and make folds, which is necessary to successful haul.
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At each corner of the net a string is fastened, which is made movable
by means of a piece of wood. These strings, called arins, are necessary
{0 enable the men to haul the net with a full exertion of all their strength.
When the seine is pulled when in the water a large bulging fold is
formed in which the fish gather, so the fishermen have only to draw the
lower and upper rope together. To clean a pond of tish with this ap-
paratus, it is essential that the bottom where the fisheries are carried
on should be even, so that the seine may in its entire length rest on the
Lottom and that no fish can slip away underneath it. The hauling of
the seine will always require several persons, and sometimes 2 boat, In
the latter ease the boat is manned by three persons, while three remain
on shore and hold on to one arm of the seine. While twoof the men in
the boat row towards the place where the fishing water begins (as far as
the water will carry the boat), the third one lays the seine in the water.
As soon as the men in the boat have reached the place where the water
begins the men on tbe shore begin to pull the arms of the seine and drag
it on land in a semicircle, while the boat is gradually approaching the
shore, tho men in it drawing the seine as far towards them and into the
boat as is necessary to get the fish together in the trough formed by theo
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seine. This apparatus is also employed in river fisheries, and should, in
that case, occupy the full breadth of the river.

3. The large seine is the same kind of net, only on a larger scale. It
is used in very large ponds, and for casting and hauling it several boats
and often more than twenty men are needed.

4. The single seine is a small net of the same kind. Both of its ends
are tied to poles and are hauled, while the upper part of the net floats
on the water. As nets represent considerable capital, it is desirable
that they should last as long as possible. The best and simplest means
to attain this end is to lay them in a tan-pit until they have assumed
a brownish color, which, if they are tolerably moist, will take place in
about forty-cight hours.

5. The purse-net consists of a handle, 75 to 123 centimeters long, end:
ing like a fork in two prongs, cach 50 centimeters long,
between which a round or squarce uet is extended-
The handle must be strong enough not to bend or break
Dy thie weight of the fish.  The net should be well made
and be strong so as not to become enlarged by constan?t
use, which would render it difficult to empty out the
fish. According to the kind of fish which are to be
caught, the meshes will have to vary in size. This ap
paratus is used for taking fish from the seine, or, in
small pouds, for catching the fish in the water. It may
also be used for taking fish from tanks, tubs, or ditches-

6. The fish-dipper is a sort of purse-net. 1t consists
of a bag-shaped net tied to a wooden or iron hoop, to
which is fastened a handle measuring about oue meter
in length. It is used for taking fish from the seine oF
from tnbs.

7. Tor pike and perch-pike purse nets are used, €OT
sisting of a two-pronged fork, ecach prong measuring
50 to 80 centimeters in length, with a handle 2 to 2.0
meters long. The net is fastened to and extends between these tW0
prongs, and is shaped more like a trough than a bag, being longer an

tig.z3.

shallower than the purse-net. With this apparatus pike and percl"
iike are taken out singly and immedi- .
.znely transferred to froshh}\mter. FLg'Z4'

The purse-uet used for cels has very
narrow meshes and forms a deep bag, so
that these slippery fish cannot casily
escape.
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8. The sorting-tubs.—These must be made of pine wood, and have at
the top a diameter of 1 meter; they should be 50 centimeters high, so
that 'they can easily hold 3 to
4 hectoliters of water. The di-

“Ameter at the bottom should

bl smair . the T

A e m—
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g-table consists of a largeleaf -
Perforated in many places, with
a raised edge, about 20 centi-
metershigh. 1t should be large
“Cnough to hold 300 to 400
Pounds of fish. Asa general
rule it is 1.7 to 2 weters long, and 1 meter broad. Dircetions as to the
Manner of using these tables have been given in a previous chapter.
Somectimes sorting-ta-
bles are used, which,
instead of the perfora-
ted leaf, bave a net
drawn tight and firmly
fastened to a squaro
frame measuring about
10 centimeters in
breadth. The meshes
of this net are very
wide, so that the small
fish fall through into
‘ another net with nar-
]r‘)“' meshes extended below the first, and_are thus separated from tho
arge ones. If the sorting-table has the dimensions given above, it is
well adapted to its purpose, but if it is only GO centimeters long and

broa(], it does not fulfil its object. In tables of these dimensions the net
:"annot be drawn tight enough; the fish whieh fall on it are placed in un-
latural positions, and it becomes impossible to sort them ata glance

: ::btlhe business requires, as a few fish will completely fill such a small
e,
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10. Sorting-vans.—These are the most practical apparatus for sorting
tish. They have been in use for some time on the Wittingau pond farth
.and from my own experience I can testify as to their usefulness. .

In this apparatus the fish lie stretched out full length, and an expelt’
enced person will be able to sort the®
without much loss of time. In thel’
shape these vans resemblo those WlliUl"
are used for winnowing grain, Tb®
¥ are very firmly plaited of willow bapd

' and the bottom has numerous opepils’
of a square centimeter each. To pro’
tect the bottom thick ropes are drawn below it in the shape of a S“‘,"'
These vans measure 70 centimeters in diameter and 20 centimeters m
height. Each van is placed between two tubs, its bottom resting 9"
the edges; the fish are placed in them, washed and sorted and put1”
the tubs.

11. Water-dippers.—These are small wooden shovels, made of a singl®
piece of wood. The handle is about 70 to 75 centimeters long, and th'c
shovel, somewhat resembling a trough, is 30 centimeters long, 20 centt
meters broad, and 10 centimoters deep in thie middle. Theso dipper?
are used for filling the tubs with water; and severai men are cmploye
in throwing the water by means i 29
of these dippers from the fish-pit LUy .
into the tubs, in which manner
they are filled very rapidly. They
are also used for pouring wateron
the fish for the purpose of clean-
ing them while in the sorting-vans
and for occasionally stirring the
water in the tubs, to keep the fish in motion, and to further the
tion of oxygen by the water. They also prove useful in many 0
wWays. . ’ . the

12. Tubs and baskets—These are used for transporting tho fish, if
fish-pit is not near the dike; and also if there are holes in the bot (he
of tho pond, as is frequently the case in large ponds, which make$ £
distance to the tubs too great to carry the fish in purse-nets. '1(11
fish are {o be taken to ponds or winter ponds which are closo at bat th
kegs may be dispensed with, and baskets or tubs nsed instead. (:%
baskets and tubs are oval-shaped, the former of coarse wickcl"w(fll.p
and the latter of pine wood. Special care should bo taken that no she P
points project on the inside of these baskets. These baskets and
are of different size. The most snitable dimensions are 70 centim"'t:r .
in length, 40 in breadth, and 30 to 40 in height. The tubs for trmlSPnﬂ_
ing single fish, e. g., pereh-pike, resemble in shape and size the ""Sc(
bath-tiubs used for washing babies.  On some pond farms they are !
instead of tubs and baslets.

absorl”
er
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13. Net-barrows.—This implement consists of a bag-shaped net which
can hold abont 100 pounds of fish, and which is held in position by two
long and two short poles.  The long
Poles enable two persons to carry it. My
experience has taugbht me to condemn
the use of this implement, as the fish
are kept in an unnatural position aund
bress too heavily, against each other.
The lower ones will suffer most, as they %
are pressed against the net, frequently lose scales, and are seriously in-
jureq, :

14, 1ish-cloths.—These are Jarge picces of coarse linen cloth, about 1
Ieter long and bread, intended to convey the fish from the tubs to the
‘egs. They are cexceedingly practical for this purpose, and may be
§“})stitllte(l {or baskets and tabs, There is no fear that the fish will be
Wjured ju them, and they are quite inexpensive.

13. The tap-basket.—As soon as
the tap bas beon drawn, this
basket is placed in the opening.
1t is made of coarse wicker-work,
the openings varying in size with
the size of the fish, and has the
shupe of two obtuse pyramids,
joined at the base.

16, The great fish scales.—Ior weighing carp intended for the market
he scales used on the Wittingan pond farm appear to moe to be the
Wost practical, and I shall, therefore, give a short description of them.
There iy a frame-work, constructed of stout picees of wood, which ends
10 & sorg of gallows, between whose arms there is @ shelf for the weights,

¢. Trom the cross-bean is suspended i pair of scales, on one side i
Scale for receiving the weights, and on the other a shallow wooden
tup held together with iron rims for receiving the fish. The length of

bis tub is 70 centimeters, and its breadth and depth 40. The sides
ave four rows of small holes, measuring about 2 ceutimeters, so that

e water can flow off. Such a tub lholds a little above 100 pounds.
As this is the quantity weighed each time, the weighing proceeds very
Tapidly, and 10,000 pounds of carp can casily be weighed in one hour.

17, The small scales.—This consists of a long iron arm or pole, at the
One end of which a basket hangs in a hook, while from the longer part
Of the arm the weight is suspended, which is moved Dbackwards and
Orwards until the equilibrium is restored. The weight can then be read
Off from the marks on the long pole. In order to avoid the deducting
of the weight of the basket cacl time fish are weighed, it may be well,
“hen the seales arve gauged, to take into account the weight of the

“§l(et in a moist condition. These seales are used for taking test
Weights in the spawning pond and raising pond fisheries, or if a few
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fish are to be sold at the dike. TFor the purpose of weighing fish with
these scales, two men as ncar of a size as possible lay one of the watel”

I'ig.32. Q]
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dippers described above over their shoulders; the scales are suspended

between the two men from the handle of the dipper, and weighing begi"s;

18. Fishermen’s clothes.—»Of special articles of elothing we will onl}
mention large leather boots reaching above the thighs; and to thes®
may be added, in very large ponds, aleather jacket buttoned to these
boots.

19. Boats.—There should Le on hand a suitable number of ﬂilt'bot:
tomed boats, which by boal >
placed crosswise are divide
~into several compartments 80

™> that if necessary fish cah
—4 stored away in them.

” 20. In river fisheries
other nets and seines ar
in addition to those described. These aro:

(a) The cast-net, described by Molin, as follows: The cast-net i8 € i
shaped, its mouth is very wide and must be proportioned to the heig
At the point C, a rope, B, varying in length, Fig- 34.
is fastened. If a net of this kind measures
20 meters in breadth, it should be 4 meters
high. As a general rule the proportion of
its height to its breadth is as 1 to 5. The
edge of the mouth is hemmed with a rope of
the thickness of a quill, from which depeud
lead balls, weighing 30 grams cach, which
are placed at cqual distances from cach
other, and weigh 10 to 12 kilograms in all. .
The edge of the net projeets beyond this 43
rope about 22 to 33 centimeters, but is folded
inside and fastened in some places to the
lines D D D, which extend from the top to the edge, 80
folded inside forms a series of pockets round the mouth

Fig.33.

som®
o 1nse

one’

that the edg®
of the neby
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1 which {he fish become entangled. The meshes of the net decrease in
“12¢ from the point towards tbe edge, being about 6 centimeters wide
Lear tho point, and so narrow near the edge that a finger can hardly be
Vushed through. Large nets of this kmd are drawn and small ones
are cagt. In the water it opens out like an wmbrella, and when taken
OUL it is twisted so as to inclose the fish securely. It can be used only
Wherg the bottom is free from aquatic plants and other impediments.
(b)Y The dip-net—This is a square net, whose sides are 1 to 2 meters
Y0g, and which is fastened to a strong rope. The meshes get narrower

Iig.35.

to“’aﬂls the bottom, so that the small fish, which go towards the bottom,
N fall throngh. The four corners of the net are fastened to two
\v(LoDs placed crosswise, which serve to keep it extended. A.t tl.xe place
ere the Loops cross each other it is, by means of a rope, iust'uned to
I?Ole 5 to 7 meters long. When fish are to be caught with this net a
At iy placed in it and it is dipped into the water.
¢) The hose-nct.—This apparatus consists of a not 10 to 12 meters
atntg’ which is very wide
1.10, top and, gradually
Eet g narrower, ends in
. Dointeq bag. This net
].0\31“)‘ used in very nar-
ry tll'l\'o.rs,.\vhcre it cov-.
Wat le entire breadth of
throer. The .ﬁsh en'ter
g Ugh the wide opening
orﬁgo up into the narrow
onofthe net, whence
¥ cannot retrace their .
e‘?ﬁr’ but where they are frequently crushed to death. To remedy this
H
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bléd) The bag-net has been constructed, which in its use closely resem-
S the hoge.net. It differs from this net by the fact that the bag i8
uﬁpt extended by hoops. At the month a very large hoop is fastened,
at certain intervals hoops follow each other, which gradually becon‘ne
arro“’el', and keep the net extended, so the fish ecan move about in it,
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To each hoop nets are attached, not Tonger than the distance from (7”0
hoop to the other, and shaped like a funnel, their wide upper opcm"g
being fastened to the hoop an
the lower narrower one float-
ing freely in the bag., The
fish enter through the mouth
of the bag, pass from one ﬂe'_ﬁ
to the other, and cannot get
out again.

(e) The threefold net.—This consists of three nets placed one over t
other. The two outer nets have very wide meshes (about 135 to 30 ceb”
timeters), The inside net is twice as Fia.38
large as the outer ones, and the size of g0
its meshes varies from 5 to 7 centimeters,
according to the kind of fish which are
to Dbe caunght. These nets are used
where the banks are covered with a
dense growth of shrubs aud aquatic
plants, They are weighted by pieces of
lead attached to the bottom, placed in &
the water, and the fish are driven to-
wards them, become entangled, and can easily be caught.

(f) Fish-pots.—These are a kind of baskets made of wicker-wo
and varying in size, long, round, barrel-shaped, &e. The width of the
openings in the wicker-work depends on the size of the fish which are
to be caught. These openings, however, must never be so narrow a3 to‘
prevent the water from flowing through., These fish-pots have one o

he

1k,

. . i + willow
more funnel-shaped entrances, ¢, which are constructed of wil

branches from whicl the bark has been removed. The wide OI""”’?]%
of the funnel is toward the outside and the narrow oune toward the 11'1"
side of the fish-pot. When the fish enters through these fannels, t-el
willow branches give way, but close again after the fish has 1’”?‘}01.
through, so that it cannot escape. For large fish, and espemall.\_ o0
eels, these fish-pots must be made very strong, as they use greab fo
in their endeavors to get out.

(9) The night-line or bottom-line.—This is along line,
ened several hundred hooks, attached to horse-hair lines 60 celt

to which are fast”
timeters
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]‘”“.'\", i placed at intervals of 1.75 to 2 meters. To these hocks bait
I8 fastened. It may be of any desired length according to the area of
the sheet of water where it is to be used. By means of large stones,
Weighing 165 to 20 pounds each, it is sunk to the bottom close to the
Shore, and retained there by thiese stones and by smaller ones, ong of
Which g fastened to the line between every two hooks. This line is set
In the evening and lifted from the water in the morning by means of a
Stroug jron ook, ‘ .
21, Theﬁsh-kcgs should not be very large, but capable of holding
bout 5 liectoliters of water, so that, according to the temperature, they
a0 Lold from 200 to 400 pounds of fish. The inside must be perfectly
Bln00th, and should not have a bung stopper, however short, so that the
Sk cannot be injured by any uneven places on the inside. At th.e top
€8¢ kegs should have in the center a hole large enough to admit the
Argest figh. The hole should be covered with a perforated tin lid or
Vith o lid made of wicker-work. On some farms it is the custom, after
the fish have been put in the keg, merely to stop up the hole with a
largq bunch of straw. The kegs are generally of a long shape. Small
°8s, flattened at the end, capable of holding about 100 pounds of fish,
" more serviceable than round kegs,
are to be specially recommended if
fsh are to be transported any great dis-
d0ce, In such kegs the fish are not
bileq up one on the top of the other, but
A g comfortably side Ly side, Such
val kegs generally measure 87.5 centi-
meter.s in, length, the same in breadth,
inq 99 centimeters in height.  The bung-
Ole is very wide, and can be closed with
,}‘gl'ate.lid and locked with a padlock.
0 the sides two rings are generally at-
ac ted, so that two men can counveniently carry it.  Hnat, as these kegs
ot afford absolute security for the transportation of tender kinds
I8sh—gg perch-pike, pike, and trout—to any considerable dis(:nu-,.v,
oven if g piece of ice is thrown into it or fastened to the bhung-hole in
Sach g manner as to allow the water-to drip from it iuto the keg, selt
fwting fish-wagons have been constructed, in which aiv is introduecd
tlto the water of the kegs by means of a pair of bellows kept in motion
Y the action of the wheels. o
1 o transporting trout by railroad Mr. Jean Riebard, of Lorraine, in
1876 Constructed an apparatus which renews the air ot the water dur-
g fransportation in the same manner in which this object is attained
! Nlature by the rushing of mountain streamns over rocks and stones.
iy apparatus consists of a tin box, which is divided in two ecompart-
lenty by a perforated piece of tin. DBoth compartments are ouly half
flleq With water. The trout are placed in oune, while in the other there
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is a sort of a mill-wheel, which is set in motion by clock-work which i8
wound up. In this manner the water is brought in constant contact
with fresh air, and the trout travel by rail under the same conditions
as in the mountain streams of their homes.*

VI1I.—POND FISHERIES AT WITTINGAU.

To give an idea of the manner in which pond fisheries are conducted,
and of the work connected therewith, I shall describe the fisheries in
one of the Wittingau ponds in Boliemia, having an area of 320 hectares,
which I witnessed in October, 1877 ; the practical manner in which these
fisheries were condueted impressed me so strongly, that I immediately fol-
lowed this example and procured all the necessary apparatus for my
own fisheries. Ihave never regretted the expense, for fishing with this
apparatus proved exceedingly practical even in small ponds. The fish-
eries were brought to a close much sooner than formerly, and the fish
were treated in a much more humane manner. I prefer to give a de-
scription of the fisheries in one of the Wittingau ponds, instead of one
of my own ponds, because my largest pond only measured about 50 hec-
tares, while many of my readers doubtless own ponds of much larger
extent, and will probably be more interested in the description of the
fisheries in a large pond. It is, moreover, easier to adapt the methods
followed in a large pond to a small one than to reverse this. '

The pond in question, owing to its great size, took a long time t0
drain, and towards the end of this process it had to be watched by day
and night. For sheltering the necessary number of fishermen an X
ceedingly practical and simple shed had been built on the enormous
stone dike. A square is marked off, and at each corner strong posts
are driven in the ground. Thest
posts are about 2 meters high, and
are at the top connected by strong
cross-beams. Along the four sides
of this scaffolding long poles (stou®
hop-poles) are placed close to each
other, leaving an opening at the top
to let the smoke out. The spaces
between the poles are so closely
stopped up with reeds that neither
wind nor rain can enter. On the 1
ner side of the shed bunks are cO™
“structed, by driving a number ¢
short posts into the ground close to
cach other, which are connected at the top by beams, and on whicl!
boards are placed, which are covered with a thick layer of reeds; ‘;
blanket serves as a cover, and in this manner a very comfortable b‘f"

* Mittheilungen ucber Fischerei- Wesen (organ of the Bavarian Fishery Associa
1876, No. &.

tion);
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18 provided, This shed, which has a narrow door in front, and in the
center of which an open fire is lighted, can accommodate about 20 men.
Below the dike, next to the fish-pit, a shed had been crected for the
officials and the buyers of fish. It was a simple frame bLuilding with
Windows, in one corner a small iron stove, and in the center a table and
Some chairs. A shed like this one, which can easily be put up and taken
Own, is erected only near the stock ponds, while there is a fisherman’s
Shed near every pond which has to be watehed continuously for one or
Severa] days; the size of this shed will depend on the size of the pond,
and the number of people which it requires to watch it. At the small
Ponds where no fishermen’s shéds are neceded, an immense umbrella is
llsed, whieh protects the official who keeps the books against wind and
Taln, o small table and chair being placed underneath. This simple
a‘DDﬂratus, which proves an admirable shelter, cannot be too strongly
Yecommended. After this digression we will return to our pond. The
el,'til‘e ground bordering the fish-pit as far as the edge of the sole of the
dlke; and thence along the scarp up to the crest, is covered thiekly with
"eeds, 3o that there is a dry walk to the fish-pit, and that the fish which
a("‘ﬁdeutally fall to the ground may not be injured. Along the fish-pit,
“lose 1o the water, there are placed twenty
Ubs of the kind described above, filled
1th pure water.  On thetubs in the center,
% ¢, some sorting-vans are placed, b, on
tlfe edges of two adjoining tubs. On the _
e;el(: ﬁl‘ere a.rfa' from s%xty to seventy carts, Tl
aded with two kegs filled with water.
‘bout fifty fishermen, clad almost entirely in leather, stand ready to
Gllga_ge in the fisheries, commanded by a fishing master and an assist-
. The water has been let off so that in the fish-pit it has a depth of
3bout 1 meter. ’
he fisheries commenco by some of the fishermen (about twenty)
ring the pond, carrying a net about 1 meter broad, and each pro-
ed with sticks about 13 meters long, and ending in a natural two-
‘I;?I‘onged fork. Every 4 meters a man holds the upper part of the net,
he lower part weighted with lead balls resting on the ground.
hile the fishermen hold the net in a vertical position they proceed
?Wards the fish-pit, and by beating the water with their sticks drive
© fish towards the pit. As soon as this has been reached the sticks

et

:re driven into the ground and the top of the net fastened to the prongs,
O that the fish-pit is entirely inclosed, and no fish can escape. The

*Ugth of the net must, of course, correspond to the water area; in the

l.;esel_lt case it was probably 80 to 100 meters. This driving of .the fish

e'-a‘ difficuli; matter, as the men have to wade in deep mud, and is, espe-

ldl}y In large ponds, doue in the early morning hours of the day pre-

'0g the fisheries. It offers the advantagoe of fishin g within a small

% and in deep water. After the fish have been driven into the fish-
H. Mis, 68——40
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pit, nine to ten flat-boats, each containing two men, are rowed into the
pond. The middle boat contains the fishing master, who directs operd
tions. TFrom these boats the large seine is cast and is drawn towards
the shore by ten men, while the boats gradually approach the fish-pib
in a semicircle, constantly growing narrower, and whose diameter is
the length of the fish-pit along the shore, so that the fish are finally
entirely inclosed in the seine. As soon as this is accomplished the fish
are taken from the scine. While some men catch the tender perch-pike
singly with the hands in sorting-vans held floating on the waten
others carry them to the kegsin tubs; other men, armed with purse-nets
and dip-nets, catch the carp, occasionally mixed with pike, and carry
them to the tubs, from which they are sorted and weighed. As tho
taking of the fish from the seine is, of course, 2 much more rapid pro
cess than the sorting and weighing, the fish are first put in the outer
row of tubs and thence in the middle row, where they are sorted. For
sorting the fish are taken from the tubs with purse-nets—if possible
_direct from the ponds—and placed on the sorting-vans, where fresh
water is poured over them several times by a man specially en gaged fof
that purpose, whereupon they are sorted in the tubs. to the right ant
left, whence they are taken to the scales. It is of course understoo¢
that in a2 pond as large as the one in question several persons are en
gaged in sorting. As long as the fish are in the tubs, water is coutin’
ally pourcd over them with the water-dippers, and they are oceasionally
stirred carefully with the same instruments, so that the same fish art
not kept at the bottom all the time, and also for the purpose of co
tinually introducing fresh air into the water.

Close to the scales there is placed a tub of the saine size as the sort:
ing-tubs, the interior and sides of which are thickly covered with 1‘(‘,811'57
over which a piece of linen is spread. These reeds are arranged 1"

I,l:g 43. : such a way as to form in the tub an inclilf“
plane, whose highest point is on the Sl“?
near the scales. When the fish are quicEl
taken from the scales they gently slide
down into the hands of the persons count
ing them, and there is very little chanct
of theirbeing hurt. Two men stand lle“f
this tub and count the' fish into a large picce of cloth held upP by
two women, cach holding two of the four corners. After 12 fist
(or, if they are not very large, 15) have been counted, cach womal
twists her two corners together and hands the cloth to the nex
two women, of whom & double row extends all along the scarp of th¢
dike. Thus the fish pass from hand to hand until they reach the kes
Here they are received by two men standing on the wagon. The
one twisted end of the cloth is stuck into the opening of the kes an
the other lifted up, so the fish glide slowly into the keg without tOl_lch'
ing the edges of the hole.  As soon as one eloth has been emptied intt




[161] ~© POND CULTURE. 627

the keg it is returned to the scales the same way it came, 80 a8 to have
a constant supply of these cloths on band and not to interrupt the
weighing and counting. After the two kegs contained in a wagon have
each received 200 to 300 pounds of carp (in cool weather 400 pounds
may safely be put in one keg) the wagon drives away and another
takes its place, ands thus it goes on until the end is reached. The
weighing is conducted by the assistant fishing naster, who, with a loud
voice, calls out every Lhundred-weight. (Buyers get from 2 to b per
cent additional ﬁsﬁ, to make up for the water remaining in the tub.)
The counting into the cloths is likewise done in a loud voice, and the
number contained in cach cloth is called out very distinctly. Near the
fish-pit stands the comptroller, who puts down every hundredweight
and the quantity contained in tach cloth. Near the wagons stands
another comptroller, who notes down the number of fish emptied into
the kegs from cach cloth, the number of hundred-weights called out,
the name of the driver, and the fish-dealer, or the name of the pond to
which the fish are taken. In this manner it becomes alinoss impossible
0 make a mistake, which at any rate would soon be discovered.

While this work is going on, another squad of the fishermen make
another large haul—the first one in this case yielded 50,000 pounds—and
the fish which, after the seiuc fisheries have been brought to a close,
Still remain in the pond, are gatbered with purse-nets and dip-nets.

The meshes of the seines and of the purse-nets are 3 centimeters wide
from knot to knot, but are preferable to narrower ineshes, because these
bl‘iug up too much mud, while in the nets with large meshes the fish
come out of the pond much cleaner. The only disadvantage is that many
8mall pike stick in the meshes with their gills and perish,but as a general
rule their number is such that the loss is amply compensated by the ad-
Vantages which these nets offer to the carp and other fish.

The small pike are immediately transferred to the carp stock ponds.
The perch-pike, which is a very tender fish, should be handled as care-
fully as possible; they are carried in tubs to the kegs, in which they
are put one by one, & limited number only being assigned to each keg.
The large pike which Itave not been sold on the spot are temporarily
placed in fish-tanks. The same applies to the tench, some of which,
however, are immediately transferred to the carp ponds. Largo fish of
other less valuable kinds, as well as earp which have suffered injuries,
are gathered in & separate tub, and are given to the day laborers assist-
ing in the fisheries, instead of paying them mouey, most ot them prefer-
ring thig way of being paid. Small fish of inferior kinds are transferred
to special tanks and serve as pike food.

The fisheries in the Zablat poud, belonging to the Wittingau farm,
began at 6 o’clock in the morning and were finisbed at noon, the total
¥yield amounting to 69,000 pounds ot carp, 1,800 pounds pike, 800 pounds
Pexch-pike, 3,000 small pike, 84 perch, and 540 tench (the latter weigh-
Ing about 400 pounds). 4
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The carp fisheries in small stock ponds differ from those described
above merely by the circumstance that they are often carried on with
only one boat and a seine, and by employing fewer tubs and other ap-
paratus and a smaller number of men. As for the rest, the method
pursued is exactly the same. The number of persons and the quantity
of apparatus needed should, however, not be calculated according to
the proportion of the yield expected to the quantity of apparatus, &c.,
used for a certain given yield, 4. e., one should not calculate in the fol-
lowing manner: If for fishing a pond area of 300 hectares, or the taking
of 70,000 pounds of fish, I need 20 tubs or 50 fishermen, &e., I will for
an expected yield of 10,000 pounds neced one-seventh the number of tubs
and fishermen. In the latter case, not 3 but 15 tubs will he needed t0©
expedite business, viz., one for the large pike, one for the small pike,
two for sorting the tench, one for inferior kinds of fish, one for other
fish which are to be sorted, and nine for the carp. Two to three men
should be employed in sorting the fish, and two for cleaning them and
for renewing the water in the tubs. TFor the fisheries proper 20 persons
will not be too many, and to these should be added a number of women,
corresponding to the distance between the fish-pit and the kegs. The
number of wagons will be determined by the quantity of fish put in each
‘keg,and by the distance which these wagons have to travel ; also by the
circumstance whether these wagons can return to the ponds before the
fisheries are over and thus take another load, or whether one trip iS
all they can accomplish. 1In the latter case, and counting 400 pounds
of fish per keg—therefore 800 per wagon—an expected yield of 10,000
pounds would require 13 wagons, or, better still, a few more, as the
yield can never be accurately calculated beforehand. If a wagon can
malke two or three trips, ouly or:e-half or one-third the number of wagouns
is required. The quantity of apparatus and the number of wagons and
men needed for one pond can only be determined with any degreo of
accuracy after fisheries have taken place in it once.

1n the raising pond fisheries the weighing process is dispensed with,
and no tubs arc needed for inferior kinds of fish. .The number of tubs
will, therefore, be determined by the quantity of fish with which the
pond was stocked. Allowing for their being assorted in two or three
classes, comparatively few tubs will be needed, and for a small pond
two to three will often suffice. 1t will be well, however, always to have
in readiness an extra tub for inferior fish. As regards the weighing,
it will be sufficient to weight 100 of each class in two or four divisions
and on this basis to calculate the average weight of the entire class.
This weighing will consume but very little time. The same applies tO
spawning ponds. Care should, however, be taken to have on hand the
required dip-nets or other measures for ascertaining the quantity of fry
and to have the sorting-vaus covered with linen cloth.
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VI1II.—-Tar SALE oF FisH.

Regarding the methods pursued at the carp exchange at Cottbus.
'pl'ovince of Brandenburg, Prussia, I quote from a report by Mr. vonu
{’l‘eskow-Weissagk * “As a general rule the fish which are sold are de-
livereq at the nearest railroad station at the expense of the seller. As
800n as the fish are weighed they belong to the buyer, who has to bear
all further risk. Many pond owners have tanks to which the carp are
transferred from the ponds, and whence they are taken by the fish-
dealers as they need them. In some places the fish are weighed at the
bond, and the buyer places them in the tanks, taking all the risk of loss
of weight, while in other places the fish are not weighed until they leave
the tank. As this is not done till near Christmas, fish sold on this
Condition feteh a higher price than those delivered from the ponds in
Atumnn. The fish are conveyed to the cities in fish-tanks resembling

Oats, and.of late ycars by railroad.”

On the poud farm which I formerly managed, the fish were only sold
Wholesale for cash, and delivered to the buyer at the pond, he furnish-
g the wagons to take them away. Linmediately after the fish had
).een weighed they beeame the property of the buyer, ho taking all the
Usks. On the largest pond farm in Bohemia—probably the largest in

¢ world—the fish are (according to Mr. Horalk’s report) sold ouly for
Cash, and delivered to the buyers at the dike; and only in rare cases

Uyers are allowed to take the fish away by simply paying a portion ot

¢ money. 'The minute the fish leave the scales they become the prop-
rty of the buyer. If the buyers desire it, wagons are furnished them

¥ the authorities of the pond farm ; the expenses, however, are borne
¥ the buyers, who are also held responsible for any expenses inearredd
o Supervising the transportation of the fish. Those fish-dealers who do
90t immediately earry away the fish which they have bought, but tempo-
Tarily place them in tanks on the pond farm, must also, as a general
Tule, pay cash, or at least part in eash. The transportation from the
Dpnd to the tanks, and the keeping of the fish in the tanks, is at their
"8k, 1'rom these tanks, which are kept under special supervision, the
ﬁFh-dezmlers can take fish at any time and in any desired quantity by
?""I)ly giving a written order, Dead fish discovered by the persons
‘Otrusted with the supervision of these tauks must be shown to the au-

Orities of the pond farm ; whereupon they are dried and kept for the
purpos&of showing them to the fish-dealer whenever a suitable oppor-

ity offers. As soon as this has been done their heads are cut off, tv
Preveyt, any possible abuse.

IX.—THE TRANSPORTATION OF I'ISH.

Fish are either transported from one pond to the other, or to winter
Ponds angq tanks, or to some distance, if’ they have been sold. In the

* Deutsche Fischerei-Zeitung, 1878, p. 195,
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first case, the conditions being the same (as to the size of the keg, the
temperature, &c.), nore fish can be put in a keg than in the latter case-
In kegs filled with 1water.—The kegs intended for trapsporting fish
should be carefully examined, to see whether they have any rough
places or holes where the water might flow out, and should undergo
thoroughb cleaning. New kegs should be filled with water and allowed
to stand for some time before they are used ; and fish should not be put
in them until the smell of the wood has entirely left them, as it is apt
to stupefy the fish. TFor filling the kegs, pond, river, or brook water is
used ; they are filled only oune-half, whereuapon the fish (carp) are pntin
carefully one by one, so as to avoid theirrubbing against the edges of
the hole. If the fish are emptied into the kegs from a ¢loth, they should
also be allowed to glide in one by one. If pike are to be transported,
it will be well to put them in the keg singly, and tail foremost, so a8
not to run the risk of hurting their tender snout by bumping against
the sides of the keg. After the keg has veceived its quota of fish,
an empty space of about 10 centimeters should remain between the
bunghole and the water, 5o as to give a moderate motion to the water
which is necessary, as the gills of the carp when in the keg are apb
to be closed up by a sticky slime, in consequence of which they fall
into a death-like slunber, from which they must be roused. When
ever there is a stoppage on the journey, the kegs should be shakeD
which will also furnish fresh air to the water. The water may also
occasionally be stirred carefully with a stick. The water in the keg
should always be kept at the same height. 'The same applies to the
transportatiou of tench, cruciaus, and eels. If fish with priekly fins,
such as perch.pike, perch, &ec., are to be transported, the keg must bo
entirely filled with water to prevent the fish from hurting each other
when thrown about Ly the rocking motion of the water. Whenever an
opportunity offers, water must be put into the keg during the journéy'
After the keg has received its quota of fish, the bung-hole is closed wit
a wire grate, or a perforated tin lid, or even with a lid made of wicker”
work. Occasionally the opening is simply stopped up with a bunch o
straw. This latter method, however, cannot be recommended, a5 u
order to stick firmly, the bunch of straw must be pushed into the keg t0
the depth of several centimeters, so that the fish are easily injure®
especially in their scales and eyes, by pushing against the sharp poi
of the straw. A wagon may hold two to three kegs, each containiBg
5 or 6 hectoliters of water. The kegs are generally placed on the wag
lengthwise; for long distances, however, this position is not favorableés
as the waves (caused by the motion of the wagon) will move in the
direction in which the wagon goes, and will, therefore, hurl th'e. ﬁsl;
against the bottom of the keg, so that, if the journey is long, oY 1? f‘h
wagon is driven very rapidly, the fish may be killed. Slow flrwm(g1
should, therefore, be the rule, and the kegs should rest on 2 thick .be
of straw to avoid the rocking motion of the water as much a8 possible:
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Wherever it is practicable the kegs should be laid on the wagon
eI‘Osswise; and the waves, also following the motion of the wagon, will
8enerally move in a circle along the sides of the keg. The fish which
follow this motion do, therefore, not come in such violent contact with
the sides of the keg as to be burt. This manner of placing the kegs
Should, therefore, be adopted in all cases where fish are to be trans-
borted a long distanee, but may also be recommended for short jour-
beys. In transporting carp and tench short distances, ¢. g., from one
D_ond to the other, on cool spring or autumn days, the following gquan-
tity of fish may be put in a keg:

\l
Holding 1 Holding 5

Age. hec tolit%r. hecl.u)s'bgrs.
§,;v 400 to 500 | 2,000 to 2,600
Mefll'l AWO YOATE' HBH - e nn ieermancmams s ne s e e e s 100 500
Loy, UM-sized two years' tish 80 400
Tlu-ﬁo two years' figh ... .. 50 250
Foge® YEAIS flBl. .. eeaee e neie et e - 46 220
T T . . - 25 120

On warm days the number should be smaller. In trapnsporting pike,
Perch.-pike, and trout, one-fourth less should be counted.

If fish are to be transported several days’ journeys, they should be
Dreparcd for this transportation, i. e., they should not be taken direct
fom the pond, wlen they are generally covered with mud, but be placed
In tanks containing pure water for several days, so that their gills may
.be thoroughly cleaned from any mud which may adhere to them.  Dur-
Ing that time they should not receive any tood, so that they can be
Maced in the kegs with an empty stomach. The rocking motion will
ten not cause them to throw up and pollute the water, which in that
®ondition is apt to paste the gills together. Prepared in this manner,
a4 if the kegs are not overcrowded, even tender fish caun be trans.
Ported safely a considerable distance. For long journeys u keg holding
5_ bectoliters of water should never contain more than 100 pounds of

Sh, and only in very cool weather 200 pounds of carp, while of tender

sh, such as perch-pike, trout, pike, &c., 70 pounds is the utmost limit.

ifferent kinds of fish, especially fish of prey and other fish, should
Lever e trausported in one and the same keg.

During long journeys the keg sbould be refilled with fresh water at’
€ast every eight hours. Spring or well water will be the best for this
Purpoge. Ifit is possible, cool days should be selected for transporting

Sh any considerable distance; the cooler the weather the better for
the fish. If the transportation occupies several days, the fish must be
taken out of the kegs during the night and placed in tanks, so that they
May enjoy some rest and be prepared for the fatigue of tho following
day. If the fish can be transported by water in perforated boxes at-

hed to rafts or boats, this is, of course, the safest method. In that
ase a large number of fish may be put in one box. In trausporting
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fish during the warm season, it may be recommended to throw a piece
of ice into the keg orlay it on the lid of the bung-hole. Kegs have been
coustructed where the ice is kept in a separate box attached to the bot-
tom of the keg. For long distances those means of transportation are
the most suitable where a self-acting apparatus introduces air into the
water. If the fish have been prepared for the journey in the manner
described above, if the kegs are not crowded too much, and if they are
" placed ou the wagon crosswise, even very tender fish can be transported
safely several days’ journey. The kegs should not be more than 1
meter long, and if possible be obtuse at the ends, so that the fish can
lie side by side and not one on the top of the other.

Without water.—Tscheiner teaches different methods of sendin g carp
dry, which should be mentioned here, as there may be cases where
this method of transportation will be more advantageous than that in
kegs, for instance, where the market is near, or if there is a lack of
kegs. Tscheiner says:* “If the carp are to be transported dry, it i8
above everything else necessary to clean them well from all mud, which
is best done in some small shallow pond. After the carp have been
cleaned a cart is brought which has strong boards on all four sidess
and a thick layer of straw on the bottom. Hay kills the fish. To the
front part of the cart plaits of straw should be attached, but not too
firmly, so the fish can get enough air. After the cart has been pre-
pared, a number of carp are taken up with a purse-net and placed in
the cart in the following manner : The first carp is put in the straw,
back downward, close to the straw plait, so that its head rests on it-
The head and. tail are kept in position by fresh, moist moss, and a few
stalks of straw made iough by water are pulled from the bottom of
the cart and laid crosswise over the fish. Another nest is made in the
straw, in which the secound carp is laid close to the first; moss is placed
between the fish, and stalks of straw laid over them. In this way the
. row is continued tothe end. The second row is commenced by placing
the head of the first fish between the tails of the two last fish of the
first row. Care should be taken that the fish in the second row are
not hurt by the movements of the tails of those in the first row. This
process is continued until the bottom of the cart is completely covered:
As soon as a cart has received its load it should start immediately,
prior to which, however, the fish must be covered with a thin layer of
straw and a wet cloth. This must not delay the starting of the carts
because rest is injurious to the fish when packed in this manner, Wh-ile
motion i8 very beneficial to them. If the load of the cart is to be in-
creased by one or two rows, the carp must be placed in another way-
They are laid on the stomach, because when placed on the back the
weight of the upper rows would press too hard on the stomach of the
lower ones, while wheu laid on the stomach the hard back resists tlfe
pressure which is brought to bear upon it. As the back of the carp 1S

* Tscheiner, Der wollerfalrenc Iischmeister, 1821,
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raised, the fish of the upper rows are placed in such a manner that
every fish rests against the front part of the backs of two carp of the
lower row. No more than three rows should ever be placed in a cart,
and a thick layer of straw should be put between every two rows. For
d!‘awiug these carts horses are better than donkeys or mules, because
t'h_ey will accomplish the journey in the shortest possible time. South
Wind, which is injurious to fish when transported in this manner, should
be carefully avoided.
_ ‘“If the place of destination can be reached in six or seven hours, the
Journey can be continued without interruption; but if the distance is
greater, a halt should be made every evening in some place where
there i pure river or spring water. The cart is driven to the water,
the back straw plait is loosened, the horses are unhitched, and the fish
are placed in the water, which should not be deeper than from 9 to 12
Centimeters. Through the rapid motion the carp are roused from their
tOI'DOI', and as soon as they feel the water, they endeavor to get into
their natural position. If some of them rewmain lying on the side, one
8hould blow into their gill openings, place them on the edge of the
Water, and hold them for a few moments in their natural position. After
all the carp which compose the load have somewhat recuperated, it will
?le advisable to place them, if possible, in a second tank some time dur-
Ing the night. This tank should be at least 25 to 37 centimeters deep,
and be filled with pure water. The next morning the fish are packed
In the wagou as on the day previous,and thus the journey is continued,
Until the fish arrive at their destination. Tish may also be transported
I bagkets, whose wicker-work is sufficiently wide to let the air through,
and which are placed on mules, donkeys, or horses. In such baskets
th? carp are generally placed on the stomach. For this purpose baskets
© With compartments will be the most suitable, in which the fish can be
tl"mhiported safely, as each compartment receives only one layer of fish.
the fish are to be sent to any considerable distance in these baskets,
ey should be packed in the same manner as deseribed above.”

Tscheiner thinks that this is the safest method of transporting carp.

f carp are to be sent a distance of only 14 to 22 Xilometers, they
lay gimply be placed in a cart well padded with straw, and a thick

ayer of straw, well fastened with strings, be put on the top of them.

Pon arrival at their destination, the carp must not be immediately .
Placed in deep water, but they should be placed in water where they
¢an be watched until they have sufficient strength to swim about in

he pond.

.The above are the methods of transporting a large number of fish.
Slllg]y carp are transported in the following manner: The fish are laid
O the back upon a thick layer of clean and fresh moss, which is moist-
ened from time to time. A small piece of apple or moistened bread is
Occasionally put in the gills of the carp. The fish must lie immovable,
and have its mouth free. Packed in this manner the fish is put in a
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hand-basket. After eight or ten hours it is taken out, the piece of apple
is taken from the gills, and fresh air is blown into them. After this
has been done, the fish is put in its natural position into water, which is
10 to 20 centimeters deep, if possible, where the water is running, holding
it with the hand all the time. If the fish does not move, air must be
blown into its gillsonce more. This process is repeated every day until
the destination is reached. All other kinds of fish, with the exception of
eels and tench are transported without any water. According to Vo
Ehrenkreuz,* carp can be transported alive any day in the year, if 2
small picee of bread moistened with vinegar or brandy is put in its mouth
and renewed trom time to time. The fish are enveloped in straw and
sewed up in a piece of linen. In winter the fish are packed loosely in
snow, when they get into a sort of torpor,from which they revive as
soon as they are carefully putin water. During the transportation they
should not be left in a warm place for a single moment. Pike may also’
be transported in this manner.

X.—Trr. KEEPING OF FISH.

In tanks or small ponds.—I{ at the autumn fisheries all the fish are not
immediately sold at the dike they should be placed in small ponds to be
kept till they can be sold with profit. Here they are kept both winter and
summer, to be talken out asdemandarises. There should bea greater or
less number of these ponds according to the extent of the pond farm, the
nuwnber of fish, and the number of different kinds. These pouds should
be located as near the center of the pond farm as possible, so as to make
the transportation from the large ponds less expensive and difficult.
‘Where large quantities of fish have to be kept, the ponds, or tanks, a8
they are sometimes called, should be 10 meters long, 10 broad, and 3
deep. The depth of water, however, should be only 2 meters. It is ad-
visable to line the sides with brick-work and cover it with a coating of
cement. This becomes absolutely necessary if the soil is loose. If this
is not done, the sides should be made as smooth and firm as possible, 80
that the fish cannot hurt themselves by pushing against any projecting
points, such as stones, roots, &c. The bottom of carp tanks should be
covered with clay or loam, which must be renewed every year; while
the bottom of tanks intended for pike, perch, and trout should be cov-
ered with gravel, and that of perch-pike tanks with sand. The sides
of the tank should slope gently, so that during winter there is no danger
that the ice may injure the tish. The bottom of the tank must slope &
little towards the outflow pipes so that the mud may be carried that
way; and the pipe must be lower than the bottom, so that the tank can
be thoroughly cleaned of mud and laid dry. The pipes should bave
grates on the iuside of the tank, double grates placed at an angle being
the most suitable. In tanks where fish of prey are kept, these grates

* Von Ehrenkreuz, dngelfischerei, 1873, p. 137.
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should be very narrow, so that the smaill fish which serve as their food
caunot escape. A few steps should lead from the edge down to the
water. Tanks having the dimensions given above can hold 20,000 to
25,000 pounds of carp during winter, if’ there is a strong current of
Water; while in summer, if the current is weal, they will only hold
half that quantity. As every kind of fish should have a separate tank,
2 number of these will be needed; they should all be inarow separated
by wagon-roads about 3 meters broad. On very large pond farms it
may be necessary to bave several rows of tanks. The water for these
Fanks had best be supplied from ponds on higher ground. Such water
I3 in all cases preferable to river or brook water, because it bas a more
€ven temperature, and during the thaws of spring does not carry any
Snow water into the tanks. Spring water is still better than pond
Water. A separate ditch should, if possible, lead from the main diteh
0 ¢very tank. To keep the water at an even height, the influx and
outflow should be steady. For this purpose it will be advantageous to
lave on one side of the tanks an influx and outflow ditch side by side,
80 that each tank may be supplied with fresh water and drained when-

_&Ver necessary.

The more tender kinds of fish should be in the tanks which the water
ehters first ; the order in which the fish occupy the tanks should, there-
foro, be as follows: Perch-pike first, followed by pike, perch, carp, and
tench, Pike must be separated according to their size, 50 that the larger
ones do not devour the smaller ones. When fish of prey arc placed in
tauks the inferior fish which serve as their food should be put in at the
Same time. Jlels are kept in special boxes placed in one of the larger
Ponds. Theso boxes should be well secured, 5o the eels cannot escape.

orak recommends putting all the carp from one and the same pond in
8pecial tanks, because fish from different ponds, from some unexplaived
Cause, will not be able to stand the winter weather equally well. Thus
carp from one pond can easily be kept till after BEaster, while those from
aother pond must be sold at Christmas. If fish from different ponds
are mixed in one and the same tank,they must be constantly sorted,
Which is difficult, expensive, dangerous, and absolutely impossible if the
PODd is covered with ice.* As the contents of these tanks are exceed-
Ingly valuable they should be inclosed by walls or fences, and a wateh- .
man ghould dwell close by, aided by a good watch-dog. On a large
bonq farm, 7. e., where there are a great many tanks in which fish are
kept for difterent fish-dealers, it is absolutely necessary that a special
Superintendent should be appointed who supervises the placing of the
fish in the tanks, and from these, when peeded, into the kegs, and keeps
an accurate account. Where the quantity of fish which are to be kept
18 not very large it is best to have more small than large tanks. The
€arp can then be placed in one or several large tanks, while pike, perch-

* Horak, Teichwirthschaft, 1869,
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pike, trout, and all those fish of which only a small number ix kept are
put in small tanks,

If during severe winter weather the ice in the tanks gets very thick,
it must be removed so that the fish cannot hurt themselves by knocking
against it. On small pond farms which-have only a few small tanks, it
will be well to prevent entirely the formation of ice by covering thed
in very severe cold weather with poles, over which is spread a thick
layer of straw ; on days when there is no frost this covering is taken off
and again put on in the evening. If snow falls, it must be removed
every day, so that the air Las free access to the tank at all times. -In
very cold weather water should be poured iuto the tanks irom time t0
time, especially when the influx and outflow are not regular.

In fish-houses.—Von Reider* gives the following directions for erecting
fish-houses over brooks and pouds, which in medimmn-sized and small
poudl farms may prove useful: ¢ Fish-houses are the most suitable re-
ceptacles for fish. They consist of lurge and small buildings according
to the extent of the fisheries which they are to serve. They are placed
over brooks or ponds which have a strong steady current. All kinds

of receptacles for fish are benefited by being placed in swift-flowing

water, or in ponds where many springs keep the water always at an
even depth. TFish-houses may be of different size and shape, but they
should never bave more than one story. Their size will depend princi-
pally on the internal arrangements. The walls may be entirely of stone,
or better still of framework filled in with clay. The walls of many fish-
houses are composed of simple boards. Stone walls, of course, afford
greater security; but boards keep the house warmer. The low roof i8
covered with reeds or straw, but in such a manner as to adwit the air,
which is very beneficial for the fish during their long imprisonnent. A¢
cording to the size of the house and the quantity of water, it contains
either one or several fish-tanks. The houses should, it possible, rest ofl
pillars or postsin the water, so that air and water may enter the differen?t
tanks simultaneously, at least on three sides. The separations of the
different tanks or compartments, which have to be in the water, a10
made either of laths or boards, through which holes have been bored
at certain intervals, Laths are preferable for this purpose, and may
Le intertwined with willow branches. Nets may ulso be employed for
this purpose (I, for my part, would not recommend these, as they soou
rot when left in the water for any length of time). At the bottom thes®
tanks must be fastened to the depth of about 60 centimeters, betweel
two beams. To secure them still more they are inclosed by strong poles
- placed at intervals of 60 centimeters, which rise 60 to 90 centimeters
above the surface of the water, so that ice and drift-wood may not do daw-
age to the inclosure of laths. It is very advantageous if the water call
fallinto the tanks from some height. The water in the different compart-
ments should always be deep enough to prevent its freezing in winter-

* Yon Reider, Das Ganze der Fisoherei, 1525,
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The size of the compartments depends entirely on the purpose which
they are to serve. It may, under certain circumstances, be advisable
to make the separations movable. It is absolutely necessary that light
and air ghould have free aceess to all the compartments from above.
In tounstructing these compartments care should be taken to have them
arranged in such a manner as to give to cach kind of fish the water
and 8oil which their nature requires. Thus, in the first compartment,
Where the water enters, are placed trout, barbel, and Thymallus ; in the
Second, pike and percli; and in the others, carp, whitefish, tench, &c.
he size of the compartments should be regulated by tbhe quantity of
the different kinds of fish. Pike, barbel, or trout, e. g., will never be
ept in as great quantities as carp. Stone should be put in those com-
Partments where trout or barbel are kept, as these fish, like the craw-
.‘Rh) love to hide under stones. The soil is left as nature has provided
. 1t is better to have several small compartments than a few large
Ones., It is immaterial what kind of wood is used for these compart-
lents as long as it is thoroughly dry; generally, however, pine wood
'8 used. Tish should not be put in the compartments until-the water
has Yeen atlowed to flow through them for two to four weeks, so0 as to
ke away the odor of the fresh wood.
. “No general rules can be laid down as to the number of fish to be put
!0 one compartient, and but too frequently it will be necessary tocrowd
S0me of the com partments.. In winter, or whenever the weather is cool,
A4 in deep and constantly fresh water, no evil results will follow, pro-
Videq this crowding does not extend over too great a period of time.
18 compartments should be inspected- every day, and dead fish, which
Will float on the water, should be removed as soon as possible. The
Wost important point is cleanliness. If the water falls into the com.
Partments from above, and a lively current goes through all of them,
20 further cleaning need be done; but if this isnot the case fresh water
Should be allowed to flow into the compartments from timne to time. In
c(’I’Stl‘uct-ing a fish-house carc should be taken that the water is clean,
a‘Tld that it does not come from places where there are breweries, tan-
its, rettings, &c. If thefish or pond master lives in the fish-house, his
Welling should be below the outflow. The different fish in the various
c°mpartments should have separate tanks ; cels, for instance ave kept
Iost safely in strong wooden boxes, because otherwise they are apt to -
Urrow in the bottom, and in this way make their escape from the fish-
Opse. ‘In fish-houses fish must be fed, and a sufficient supply of food
Suitable for each kind should be kept on hand.”
‘Tom the above it will be casy for a pond cultivator to select the
method of keeping fish best adapted to his eircumstances. Brief men-
10‘} should be made of the superintendenv’s dwelling in the fish-house,
;’:lhlch should have a roomy shed and an airy garret for keeping the fish-
&€ apparatus aund {or drying the nets.
he work at the tanks consists in placing the fish in them, in super-
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intending them, and in taking fish out of them. The superintendent
should be a particularly faithful and reliable man, who should, at least
for the work of stocking the tanks and taking out of the fish, have som®
assistants. The fish ought not to be thrown from the keg directly into
the water, but should be allowed to slide slowly into a van held close
to the opening of the keg. TFrom this van the fish are carefully put into
the water one by one and counted, the person who attends to this work
standing on the steps leading down to the water. On large pond farms,
like that of Wittingau, the fish are first put in tubs, and from thest
they slide down into the tank on a trough, which is well lined with
straw. If any of the fish arc injured or languid they must be placed in
separate tanks, where they are carefully watched, and shouald be sold
as soon as possible. As soon as a wagon-load of fish has been put in
the tanks, the superintendent gives the driver a receipt and gets one
from him. Orders for taking fish from the tanks are given the supel”
intendent a day beforehand by the manager of the farm, who receives
the orders from the fish-dealers.

When fish are to be taken from the tanks the water is let off, as much
as is necessary to take the desired number of fish with a purse-net. In
spring, sumwer, and autwinn, this work is not very difficult; but in
winter, when the tanks are frozen, it is much harder. Before the water
is let off, the ice over the deepest place, where the fish geunerally congr®
gate, should be broken, or, better still, sawed and removed. The fisk
are then taken out and put in a tub which holds about 200 pounds of
carp. I'rom this tub they are counted into large pieces of cloth (as de-
scribed in a previous chapter) and put in the kegs. The superintend‘
ent meanwhile puts down the name of the driver and the number ©
fish; and after these have been delivered to the fish-dealer, he receives
from the driver a receipt signed by the dealer. At the tanks a porta:ble
scale should be kept, which is specially needed if the fish have not al-
ready been sold at the anutumn fisheries and are kept in the tanks ab
the risk of the buyers, but are sold in the course of the year, whenever
it can be done with some protit,

In small fish-tanks.—In order not to disturb large tanks on accoun®
of a few fish which the pond owner may want for his table, every pob
farm should have a number of small fish-tanks for keeping a limite
number of fish for the purpose indicated above. Such tanks are gew
erally constructed in brooks and rivers which never freeze entirelys
or in pouds. They may be like the tauks in the fish-houses, only o2 #
smaller scale; frequently, however, a perforated box will answer the
purpose. This box, which should be kept locked, is attached to tW°
posts by ropes or chains, so that it can be let down to the bottom am
drawn up again. Wherever the opportunity offers, such small ﬁ_Sh‘
tanlks should be constructed in springs. I had a small tank in a spring
in which the fish were kept all the year round. It was constructed 0?090
by tho outflow of a strong spring, and consisted of three pits let into
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the ground to the depth of 1 meter, lined with bricks and cement, and
measuring 1 meterin length and breadth. The water was never deeper
than 60 centimeters. It entered the tanks at a distance of about GO
centimeters from the spring, and flowed through openings measuring 2
contimeters in breadth, and made at the height-of 60 centimeters, from
one tank into the other. The whole was covered with a little shed,
about 60 centimeters high. At the front there were three doors, which
could be locked. In this tank I could easily keep (in one compartment)
60 carp, weighing 2 to 3 pounds apiece. FPike I neverkept in it for any
length of time, because it was difficult to supply them with the neces-
Sary food. Similar tanks may also be constructed near wells with run-
Dng water.

Jokisch gives the following directions for keeping fish alive for several
days: <« If there is no runuing water near at hand, and if itis desirable
to keep fish for several days, as may be the case in cities or in small
Youseholds, art must.supply what naturo has not furnished. Three
vessels, all of different size, are needed. The largest is put underneath
and gerves to receive the water. Two sticks of wood are laid across it,
and on these is placed the vessel containing the fish. On the top is
Placed the third vessel filled with water. A hole is bored in the upper
and middle vessel and a quill isinserted, through which the water runs
and is constantly kept in motion. This apparatus, of course, needs
Watching. TFishmay in this way bo kept for from eight to fourteen days.
If the vessels are large, fresh water need not be added till after 6 or 8
hOurs.”v‘l

B. von Ehrenkreuz says:t ¢To Keep fish when out of the water
alive for several days, all that is necessary is to intoxicate them. In
Winter it is sufficient to put in their mouth a piece of bread soaked in
brandy and cover them with snow, or if that cannot be obtained, with -
Straw. In summer beer or wine may be substituted for the brandy—
the beer should not bLe sour—and the fish should be wrapped in fresh
grass or moss which should from time to time be moistened with the
same liquor as the piecee of bread. In this manner carp, tench, pike,
and other large tish can be kept alive from twelve to eighteen days.
_VVheu taken from their wrapping of moss or straw, the fish appear to be
1n a torpor, but they arce soon revived by taking the piece of bread out of
their mouth and wrapping them in a piece of linen which is gradually
moistened with water. They are finally put in a vessel filled with fresh
Wwater, where they soon swim about in o lively style. IBels need be
Covered only with woist earth or grass. With some care and by keeping
Up a moderate degree of moisture they can be kept for a month.

* Jokisch, Handbuch der Fischerei, 1804.
+ 13, von Ehirenkrenz, Angelfischerci, p. 209,
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X1.—OTHER OBJECTS OF POND OULTURE.

Other objects of pond culture are (1) willows, (2) grass, (3) reeds,
(4) mud, (5) different kinds of grain or plants.

(1) Willows.—To plant the dikes with willows is the best way for
rendering them safe for a long time.  Willows, moreover, yield a con-
siderable income from the sale of branches for making baskets. NO
pond cultivator, therefore, should neglect to plant willows on his dikes.
The planting by means of wicker-work is preferable to that by shoots
stuck in the ground, as the former affords protection against breaks in
the dike even before it has fully taken root, while the shoots will be
able to resist the water only after three or four years, when the dike is
permeated in all directions by the roots. The planting of willows has
already been spoken of in the chapter on the construction of the dike-.
We shall, therefore, confine ourselves to giving a few hints on the
subject, following in this a treatise by Mr. Ernst Heger,* who has
given much attention to the matter. Willows can be planted in autumn,
during winter, or early in spring. The willow plantation must be kept
clean of weeds, especially of Conalvus sepium, which may prove very
injurious. The Untica dioica, the different varieties of Spirea, and the
Rubus cesius must be carefully weeded out at the time of blooming-
After the willows have been cut in autumn the weeds and grass can be
hoed, turned, and left for manure. The weeds and grass should be cut
once or twice with a sickle during summer. Tt should be left to the
discretion of the pond cultivator whether he wants to harvest the bay
or whether in some places he will let it decay and serve as a fertilizer
The willow plantation may also be injured by fungi and by various
insects, especially Cossus ligniperda, Fidonia progenunaria, and Liparis

- salicis, which should be removed as soon as they show themselves.

Willows which have not been disturbed or injured in their growth
can be cut in the first year. The shoots are cut at half their height-
From the second and third year a willow plantation will, under favor-
able conditions,.yield a rich harvest, which reaches its normal heightin
the fourth year. Itremains the same tilltheeighth or ninth year, when
it begins to decline. To prevent this the trees are cut off closc to the
ground every seven or eight years, and in this manner a plantation ma¥y
be made to yield steady harvests for about thirty-five years. TreeS
which have died must immediately bereplaced by others. The simplest
way is to bend over a branch from the nearest tree and stick it in the
ground, severing it from its parent stem when it has thoroughly taken
root. For cutting the branches a sickle-shaped knife with a hand-
strap is used. In doing this 2 man stands close to the tree, takes all the
branches springing from one head under his left arm, and severs them
from the tree by one rapid cut made in an upward direction. Among
the serviceable branches, every willow tree has some sickly or crippled

—

* Wiener Landwirthschafiliche Zeitung, 1876, No. 10,
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Ones. The laborers frequently overlook these in cutting. This should
ot be allowed, however, for these crippled branches will be the first to
8row in the following year, and will hinder the growth of the healthy
branches. The entire work connected with the willow
arvest had best be done by contract. The amount paid
for cutting, binding, taking to the wagons, and loading
of 100 bundles of willow branches—the bundle measuring
about 1 meter in cifcumfercuce at the lower (thicker)
end—is generally 8 to 9 marks |$2 to $2.25). One la-
borer ¢an cut. thirty to sixty bundles per day. The
Wages are still better if three mon work together, and let
4 Woman do the binding, for which they pay her 2 pfen-
lige (one-half cent) per bundle. Thecutting of the wil. 4
OWS can only be done, without injuring the stems, in the
beriod hetween the fall of the leaves and their sprouting in spring. If
asket-makers have rented a willow plantation, they like to do the cut-
ting at the time when the sap rises in the trees, so that the branches
€an be peeled immediately. If cutting, however, is repeatedly done at
thag period, the plantation will soon be ruined. After the branches
ave Dbeen cut they are either sold immediately, with the bark on, or
beeled later and sold as white willow branches.” ,
One hectare of willows yields per year about 800 bundles of willow
Yanches (with the bark on), viz.:

\‘\—7 —— e e — e R P ——
B
i [ f Value.
Number bundles. ) ¢ Quality. | Porl00. - = - et -——
. ! : Marks. ! Dollars.
—— ! . P P, i___ o
o S U U - I ———
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300 C First ... o 250 62 50
Sacond ... 30 [ 15 00
S Thind L.l 15 ' 15 3 76
2 USSP U SUTPRR o s | 8L
onso of harvesting 800 bundles, at 8 marks per 100 .......ovveeannnns. . 64 16 00
NOL PLOIE .. - eceeeaeeaeacane eansatmanesmam e ane s neaane e et o i 261 65 25
\'“"‘ T TP — e —— — e — [ he e mmm . Cee s e ——————— e

If the willow branches are sold peeled, the 800 bundles can be sold
0r 596 marks [$149). DBesides the expenses for harvesting, the follow-
g will be tho running expenses of a willow plantation per year and
ber hectare: 500 shoots at & marks per 100 = 10 marks [$2.50]; cut
dowy 300 old trees at 3.32 marks per 100 = 10 marks [$2.50]; weeding,
‘,.cj’ 3 marks (81.25]; total, 25 marks [$6.25]; leaving u net profit of
<36 marks {859] per heetare.

. The capital invested in starting o willow plantation need not be taken

Mto account by the pond cultivator, as, strictly speaking, the willows

are not planted for the direct purpose of yielding income, but for

Streugthening the dike, for which they are absoiutely needed. The

Capital invested should, therefore, be accounted for under the head of
H. Mis. 658——41 ’
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dike expenses.  The entire expeunse of starting a willow plantation, how-
ever, will be 1,340 marks per heetare [$335], the interest on which sum at
5 per cent would be 67 marks [$16.75].  To this should be added aboub
10 marks [82.50] per hectare for taxes and various incidental expeuses;
80 that a total of 77 marks [$19.25] would bave to be subtracted from
the net profit given above it the willow plantation was to be considered
independent of the dikes. It is difficult to say to which variety of wil-
lows the prefercnce should be given, as this will mostly depend on local
circumstances, the nature of the soil, &e.  Basket-makers want willow
branches which are as long and thin as possible, exceedingly pliables
and which, when peeled, have white wood with a natural gloss. Most of
these qualifications are found combined in the Saliz vitellina. Next to
it comes the Salix aurata, which has comparatively short branches, which,
however, are exceedingly fine and snitable for fancy baskets, and finally
the Saliz purpurea and o variety resembling the Salixz viminalis. The
branches of the Saliz purpurea and its varieties arc particularly distin-
guished by their slender growth. Saliz pentandra and Saliz viminalis
have also long branches, but these are also very thick and are not suit
able for peeling. They are all the better for coarse wicker-work iV
which the bark is left on the branches. The pond cultivator has it i
his power by suitable trentinent to cause the Lrawches to grow longer
at the expense of the thickness., If planted very close together evenl
the otherwise uscless Salix fragilis does not have any side branches, bub
produces long and slender branches lilke the Saliz viminalie and the
Saliz pentandra, while these latter, if planted close, will furnish also
some naterial which can be used for fine work. Recently the Sali?
caspice has been favorably mentioned. It has a bark of a dark violet
color and a very white wood, and it is said that in one year it grows
very high and slender, and in the third year hus many branches meas:
uring 2 to 23 meters in length, and a very large number measuring 1 1@
2 meters. 1t requires a sandy loam soil which all summer through co
tains some moisture, ’

The cuttings, measuring about 30 centimeters in length, are planwd
in autummn, or early in spring, by sticking themn into the ground in @9
oblique direction, so that about two-thirds of their entire length 18
under the ground ausd one-third above. They arc planted at illt@l“'uls
of one-half or 1 meter, according as one desires thick or thin branches:
At ihe Iatest, every spring all the branches which have grown duri"'g
the ycur must be cut 3 to 5 centimeters {rom the stems. The th_"‘
branches may in part be peeled, and in part be used with the bark for
fine wicker-work, while the thick ones, with the bark ou, can be usel
for coarse baskets, &e. 'We would advise every pond cultivitor to sell
only his willow branclies with the bark on, as he will be busily engage
with his ponds at the very time when the Lranches should be 1)0‘3‘10‘.'
We shall, therefore, not give any details as to the methods of peeling:
Auny one interested in the subject will do well to peruse u pu.mphlet by
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Mr. Krale, in Prummern, near Aix-la-Chapelle, Prussia. This little
work gives Mr. Krahe'’s experiences with a willow plantation of an area
of 375 hectares in the valley of the river Rocr-Wurm, gathered during
a period of ten years. 'The plantations of the village of Wurm yielded
4 net profit, per one-quarter hectare, in 1870, of 79 marks [$19.75];
1871, 82 marks [$20.50]; 1872, 100 marks [$25]; 1873, 123 marks [830.75];
1874, 152 marks [838]; 1875, 227 marks [$56.75]; and 1876, 246 marks
[361.50|." The best way for the pond-cultivator will be to manage his |
Willow plantation himself and not rent it out to any one, as it is not
bleasant, to have strange persons, e. g., the laborers of the renter, about
the pond at all times. Not only the dikes should be planted with wil-
OW8, but also the banks and any waste places near the pond. The
disadvanta ge of such plantations is, of course, that they become biding-
blaces for various animals which may injure the fish. XLocal circum-
Stances will have to determine whether such plantations should be
Abandoned on that account.

(2) @rass.—The grass along the edges of the pond will in dry years,
Or .‘Vhen the pond is not filled with water to its utmost capacity, yield
Qite g )jttle income to the pond cultivator. To cut tho grass along
le ¢dges as long as these are covered with water is ipjurious to

S1l-<:ulture, as the edges, when overgrown with grass, furnish the best
Dasml’e-grounds {for the fish. After the fisheries are over the entire
q“%tity of grass growing on the ecdges may be used for feeding cattle.

bis very injurious to drain a pond on account of the hay harvest, which
t’f‘keb' place at the very time when the cdges yield the most food for the

Sh; and if it is desired tdO harvest tho grass, it will be better not to

ave the pond very full of water and to make the number of fish pro-
{’°rti011ate to this quantity. Winter ponds which have lain dry during
Wf!nner, or have been filled moderately with water for the purpose of

¢ing used as raising ponds, often yield a very considerable quantity of
8rass, which may be harvested without detriment to fish-culture. Any
lutelligent pond cultivator will find some way of lharmonizing the inter-
Sts of gruss culture and fish-culture.

(3) Reeds.—Reeds may yield some profit, being sold for building
Material or for straw. .

(4) Mud.—The mud of a pond forms a valuable fertilizer, which, if
L0t used on the fields belonging to a pond farm, will always find a ready
i"lle among the intelligent farmers of the neighborhood, who know its
l“lu‘% and who will at any rate remove it without charge. The best
hud fo) fertilizing purposes is furnished Dy those ponds into which

OWS the rain-water from the surrounding fields, as it carries with it a
Rreat deal of animal and vegetable matter. The same may be said of
I"Unds in which or along whose edges cattle are in the habit of grazing.
_1’0 mud from ponds surrounded by forests or containiug many reeds
‘rﬁquently contains too much acidity to use it as« fertilizer, and it should

* Centralblaté fir den deutschen Holzhandel, 1877, No. 32,
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simply be removed from the ponds from time to time. Before using the
mud from ponds as a fertilizer the pond cultivator should have it care-
fully analyzed.

(0) Different kinds of grain or plants.—1To sow the ponds at certain
periods with different kinds of grain or other useful plants does not
only add to the income of the pond cualtivator, but it will also have a
very beneficial effect on the growth of the fish, and can, therefore, not
be recommended too strongly.

XII.—THE SUPERVISION OF THE PONDS.

A careful and constant supervision should be exercised over the
ponds, as the results of pond culture will, to a great oxtent, depend
thereon. The supervision of the ponds should be intrusted to a faith-
ful, reliable, energetic, and thoroughly cxperienced man, who generally
takes the title of ‘¢ fish master” or ‘ pond master.” According to the
extent of the pond farm he should have a number, more or less large,
of, assistants, called ‘“‘superintendents of ponds,” to each of whom a
certain pond area is assigned, the pond master alone having the general
gupervision. KEven if he does not take part in the manual labor con-
nected with a pond farm, he should be everywhere -and give his direc-
tions ; nothing should escape his attention, and he should regulate and
strictly supervise the work of the pond superintendents, who must
make regular reports to him, and receive their orders from him. The
pond master, as well as the pond superinteudents, should frequently
walk around the ponds; if their extent is not too great this should be
done every day. Iu these daily rounds he must give his attention to
everything which may be helpful or hurtful to pond culture, more espe-
cially to the height of the water, the condition of the dikes, the influx
and outflow, and the grates; he should also ascertain whether traps
have been set in places where this would be likely. Iarly in spring
the dikes and other constructions should undergo a careful examina-
tion before the ponds arc stocked with fish. If itis found that the dike
leaks in any place, the necessary repairs must be made at once. The
grates must also be exawmined, and, if necessary, repaired. Fhey should
at all times be kept free from grass, wood, and anything which may stop
them up. When the thaws set.in, in spring, even greater vigilance
should be exercised so as to prevent any possible danger by inunda-
tions. TFor this purpose the ditches carrying off the suporfluous water
should always be kept open, and be cleaned at once if there is any in-
dication of their becoming stopped up. Those ponds which during
winter have been over-full of water should in spring be reduced to their
normal depth ; and the spawning ponds and raising ponds which have
lain dry, after they have been examined carefully, and any pike which .
may have remained in them bave been removed, should be filled with
water. 1o those pouds which have been laid dry, and which are
to be sowed, the ditches must be repaired and cleaned, and tho small
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ditches be put in order through which the water is to be let out from
the reeds and deep places.

Ponds which have been constructed only the year before are likewise
filled at this time (in spring), but should not be stocked immediately,
but be watched for some time, to see whether they have been con-
structed in a thorough manner, so that any defects in the dikes, tap-
houses, &c., may be remedied during the summer. In April the fish-
eries commence in the winter pondsaund in those spawning ponds which
have remained full of water during winter ; the stocking of the spawn-
ing and raising ponds should also commence about this time. The
pond master has to superintend the fisheries and the stocking of the
ponds, to see to it that everything is done in order, and especially to
watch the laborers that they treat the fish carefully and do not throw
or press them too hard. He should appoint reliable persons to traus-
port the fish to the spawning and raising ponds, and remind them uot
to throw the fish direct from the keg into the water, but to receive them
into vans at the bung-hole and thence carefully remove them and put
them in the water. He should also caution the men not to leave the
ponds until they have convinced themselves that the fish have left the
reeds and the edges and have gone into deep water. He should remind
them to examine the kegs once more, before leaving the ponds, to see
Whether some of the fish have accidentally remained in them. The
men ought also to examine the wagons to seo whether the driver or
some other person has scereted any of the fish. After every trip a re-
port should be made to the pond master so he can see whether all his
orders have been properly obeyed. If several wagons start on a trip
together the person in charge should be on the last wagon, so that he
Way easily wateh the rest. No larger number of wagons should be as-
signed to him than he can superintend conveniently. In transporting
carp and placing them in the ponds double care and vigilance should
be exercised, so that no fish are stolen. Eel ponds should be stocked
With montée (young fry). If trout are to be cultivated the young fry
should be taken from the spawning ditches to the raising ponds, unless,
owing to late spawning, it is found advisable to leave them in the
ditches till autumn. .

After the ponds have been stocked they should be protected against
thieves and animals which can injure or destroy the fish. The large
8pawning carp and pike in the stock ponds will be a special temptation
to thieves. IBoth these kinds of fish go near the edges during the
Spawning season, and are at that time so little shy that frequently they
can be caught with the hand. Special precautions should, therefore, be
taken during this period. Relative to the protection of flsh against
thieves, Horak says:* ¢ Among the dangers which threaten fish; thiev-
ing is the most serious. The art of catching fish varies greatly; and, if
coupled with a mania for fishing or with a thievish propensity, it becomes

* Tlorak, Zeichwirthschaft, 1369,
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dangerous. To watch human beings who have lax ideas as to the right
of property requires not only great vigilance and perseverance, but in this
case also a thorough kunowledge of the various methods by which fish
can be caught. It is, therefore, necessary to appoint as watcbman a
person who is conversant with the methods of fish thieves. The prin-
cipal apparatus employed by thieves are hooks and nets. To sceure
fish at night-time by means of’ spears will rarely be successful, as the
light which is necessary will betray the thieves. Tishing with hooks
and artificial bait will in most cases prove more successful. The vari-
ous nets employed by thieves,in the hands of experienced persons, and
especially if the ponds are not: carcfully watched, become exceedingly
dangerous. The pond cultivator will probably know the localities where
-thieving is likely to oceur, and should endeavor to make theiw as inaccess-
ible as possible. In puddles below the grates, juniper and thorn Drush-
wood should be laid and weighted with stones, so as to render a pro-
longed stay in them disagreeable and make it ditticult to use the hook
and line. If during high water the fish should nevertheless get into
these puddles, thick pine branches should be thrown into them and be
weighted with stones. Piles may also be driven into the ground so that
the pets cannot touch the bottom.

As such depredations generally occur late at night, when the grass is
wet from the dew, the tracks of the thief can casily be discovered in the
morning. This makes it necessary to stop watering by night-time,
and to do it not only by day, but also in places which are not too re-
mote and lonely. Thieving becomes most dangerous prior to or during
the ‘fisheries, whon the water is low and the fish congregate in a few
places, and is then generally done by nets or with the hand. To pre-
pare the ponds for the fisheries should invariably be done by persons
gpecially selected for the purpose; and large or very remote ponds
shonld be guarded by reliable men. To enable the watchmen to dis-
cover the track of a thief, the mud-covered bottom of the pond should
not be trodden by any one, unless this is absolutely necessary. The
supervision of large ponds with an extensive growth of reeds becomes
exceedingly difficult. Experienced watchmen have many signs which
betray the thief. Thus, wading in mud or water is heard at a consider-
able distance during the silence of the night. Aquatic birds, especially
gulls, are watched to see whether they remain quiet in the middle of the
pond. As soon as any one cnters the ponds these birds rise with &
great noise and thus betray the intruders. Amn experienced pond culti-
vator will at once perceive whether any thieving has been going on witht
hooks and lines, or nets; and, especially during high water, when the
fish are frequently carried far away, he will take every pre :nution to
prevent thieving, and if necessary call in the aid of the authoritics:
Tor injurious animals traps should be set. In small ponds wild dueks
gulls, &c., can be kept away by scarecrows, made as much as possible
to resemble a human figure, whose location should be changed from
time to time.
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Trom the beginning of May the spawning of the carp should be
watched, and all hurtful and disturbing influcnces be kept away as muach
as possible. During this period, and later, cattle should not be allowed
to graze near the spawning ponds; tame dueks and geeso should not be
suffered on them, and ueothing like washing should be done in them.
The frogs should be caught as much as possible, as they devoar not
only the spawn, but also the young fry.

In July it can already bo seen whether and how mueh fry there is in
the pouds. If the young fry or all the fish belonging to a pond farm
are to be fed artiticially, the pond master should see to it that the fish
are fed recularly. Care should be taken tokeep an equal depth of
water at all times. In his ronnds the pond master shonld not neglect
to examine the taps and stand-pipes, to sce whether they have been
opened, whether the water lows freely throngh the grates, or whether
it is impeded by an accumulation of grass, mud, &c., which is frequently
caused by mischievous persons. I have known i case where a miller
who conld no longer draw the tap, as had beeun his habit, because a long
tap with a padlock had been substituted for the short one, threw a great
quantity of earth and sod into the water near the outflow grate, so as to
let the water flow into a pond near his wmill, thus eansing a continned
unequal depth of water in the two ponds. The ditehes through which
water flows into the ponds should be kept clear »all the year round, and
this applies particularly to sky ponds. The influx of rain and snow
water from neighboring fields and meadows should be favored in every
bossible way.

During the hottest months, June and J uly, the temperature of the
water, especially in sky ponds, should be watched incessantly, so as
to take proper measures in good time to prevent sickness and death
among the fish. During these months, when the water is low, cattle
should on no condition be allowed to come near to or enter the ponds,
useful as their presence might otherwise be by the addition to fish-food
which their excrements furnish. When the heat is very great, care
should be taken to have all the ponds abundantly supplied with fresh
water, unless this supply is regular and constant.

Inundations.~—During rain-storms which may possibly be followed by
inundations, the necessary prccantions sh(ml«‘l be taken by letting as
much as possible of the superfluous water flow off through the ditches
intended for this purpose and by opening all the sluices alittle.  Even
while the rain is falling the ditches should Le cleared to prevent any
acecumulation of mud, &e., and the grates should be freed from plants,
brushwood, &c., which may have drifted against them. If, in conse-
quence of inundations, @ break in the dike appears unavoidable in spite
of all precautions, an opening should be made in some place where th.e
damage will not be very great. A break in the dike near the outflowis
especially to be avoided. . After innndations steps should immediately
be taken to gather the fish which have been scattered over the neigh-
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boring meadows. If this cannot be done at once some trustworthy men
should keep watch during the night to prevent thieving. An inunda-
tion will, of course, even under the most favorable circumstaneces, occa-
sion some losses.

If a thunder-storm is approaching, all necessary precautions should
be taken. The necessary boats, piles, poles, boards, ropes, sod, earth,
clay, carts or wagons, carpenters’ tools, shovels, pickaxes, rakes, &c.,
should be kept in readiness so as to be able immediately to erect protect-
ive works at threatened points of the dike and to remove grass, mud,
&e., from the grates. If this becomes impossible, the grates must be
removed altogether. If during a thunder-storm the lightning strikes
a small poud, the water should be let off as soon as possible and be re-
placed by other water, as the sulphuric vapors with whlch the water
has become saturated will generally kill the fish.

During July and August care should be taken to prevent the exceed-
ingly injurious and even fatal retting of flax in the pond orits tributaries.
Summer, particularly July, is the time when the growth of reeds is
most luxuriant,and whenever they grow too rank they siould be thinned
out a little by cutting them below the surface of the water not far
above the root. All the above-mentioned work is continued during Au-
gust. In places where eagles pass on their way to the south, one should
be on the lookout for them, and traps should be set in time. During
this month (August) the preliminary work of the antumn fisheries com-
mences. The fishing apparatus is overbauled and repaired; the fish-
tanks are cleaned with a broom and washed. These labors are con-
tinued during September. During this month the winter pouds are
filled. The fisheries commence in the spawning pouds which are not to
remain filled during winter, and the young fry are put in the winter
ponds. Those spawning ponds which are to remain filled during winter
should be drained, as far as is necessary to ascertain the quantity and
quality of the fry, and also to see whether any fish of prey have entered
them, which should be removed at once. After this has beenr done, the
pouds should be filled again immediately. The fisheries are continued
in the raising and stock ponds, and the winter ponds should be stocked.
Those fish which have reached a marketable weight are either sold at
the dike or placed in tanks to be sold, whenever there is an opportunity.
Tue stock ponds receive their quota of carp, young pike, perch-pike, or
tench. The spawning carp are picked out and kept during winter iu
special tanks. 'Wherever trout culture is carried on, the time after the
autumnn fisheries is the proper season for stocking the spawning ponds,
and making the spawning ditches accessible for the spawning trout.
The fishing-apparatus is cleaned, the nets are dried and put in a safe
place. During winter they should be repaired as much as possible.

The proper time has now also arrived to plant willows, which, if the
weather is favorable, may be continued till spring. The branches of old
willow plantations are cut and this is continued until the work is fin.
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ished. The winter ponds—near which on large pond farms there lives a
special superintendent——should be examined by the pond master every
day, and, if necessary, several times a day. During the very first
days after the fish have been placed in the winter ponds they should
be carefully watched to see whether they become accustomed to their
new place of sojourn, whether they have gone to their hiding-places
and remain there quietly, or whether they frequently rise to the sur-
face. If this is the case the cause should immediately be ascertained
and remedied. If accidentally fish of prey have got into the ponds
they should at once be removed. If the fish become languid, and keep
near the surface, the water must be renewed ; and if this has no etfect
the fish must be put in other winter ponds. If soon atter the fish have
been put in the winter ponds they seek their hiding-places, and stay
there quietly, this is a sure sign that they have become accustomed to
the pond and that the water suits them. Great care should be taken
that the water flows in and out of the winter ponds freely and regularly,
and as soon as ice forms near the outflow or influx it should be removed
at once. The pond master should also give his constant attention to
the tap-houses and grates and free them from ice, especially when thaw
sets in, so that the ice cannot lift the tap and stand-pipe. If the pond
master pays daily visits to the winter ponds, he will soon notice any in-
dications of sickness among the fish and take timely measures to pre-
vent its spreading. Wherever it is necessary, air-holes have to be
sawed in the ice—not cut, because cutting will scare the fish from their
resting-places and cause them to rise to the surface, when their fins will
freeze to the ide. These air-holes should never ben ade over the lair of
the fish, but at a considerable distance from it. The snow should al-
ways be cleaned off, especially near the air-boles. 1If thaw sets in, the
water should be allowed to flow off the ice. .

A lookout should be kept for otters, which like to visit the ponds dur-
ing winter, and they should be caught or shot as soon as opportunity
offers. Reeds protruding through the ice should be cut off. All that
has been said regarding winter ponds also applies to fish-tanks.

If fisheries in open lakes or rivers are connected with the pond farm,
the pond master should also give some of his attention thereto. In
summer nets are used in the river and lake fisheries—the ¢ wild fish-
eries,” so-called—traps are set, and some fish are caught with hooks and
lines. In July and August many bleak and other small fish are caught
with hooks and lines. Iels are caught with the night-line. Crawfish
are caught in the brooks, and net fisheries are carried on in the lakes
and rivers. In autumn the line and net fisheries are continued. These
few hints relative to the ¢ wild fisheries” must suffice, as they do not
properly come within the scope of this work.
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