XXIL—PAPERS RELATING TO PRACTICAL FISH-CULTURE.

A—METHOD OF TREATING ADHESIVE RGGS OF CERTAIN
1ZISHES, ESPECIALLY OF THE CYPRINIDA, IN ARTIFICIAL
PROPAGATION.

By Ruporrn ITESSEL.

[Translation.]

OrrLNBURG, GERMANY, May 3, 1872,
In giving the following instruction for hatching the egegs deposited
¥ certain fish in tho summer-time, I thought it best to select the species
prrinid(v, with adhering eggs, for my communication. Such eggs are
larger sizo compared with those of the other Cyprinide, and thus the
¢ ipulation of impregnation and the observation of the progressing
Wges aro much facilitated. Besides this, it is a fish of great value for
table-use and for feeding other fish, and is, in all probnbili‘ty, {though T
to Dot know with certainty,) already introduced into your country, so
hat You will have no difficulty in procuring male and femule specimens
°r your hatehing experiments.

he carp have adhering eggs, and with reference to this pecaliarity,

Smode of impregnating and the arrangement of my hatching-appa-
Aus are hased.

Dresume if you cannot obtain any carp, other Cyprinide with ad-
e,““g eggs might be substituted; even the percoid Perca fluviatilis,
.0:'"1(",) which has adhering eges, would do, as my apparatus is adapted

Any fishes of this habit.
= Can highly recommend the modus operandiy as it has been fully tested
i;f;nany experimeqt-s, providqd that your wn,ta?r has sum.l;lr EonstttuentS,
o QVOG from contamination by 1mlusf‘,x'm1 c.‘s‘tabllslfnlenbs, is o moderately
M ateq temperature, and, especially, 1s‘not infested with spores of
. cOlll"ervoid, (Leptomitris clevatus.) With some care, you will havo
arz():.ab]e res111t§, but my (lirections' must be. strict-lsi follow_ed. You
there?“y acquainted th}h the C}/p}'l-)tif.@ carpio m}(l 1§s habitat, and
urg ore I {100& not detail my observationy mude 1:1' dxi‘fcmut‘ parts of

i ln'lze dul:mg the last t;f'muty y.e:u‘s', l)cyo::d remarking 1t:b.nt ltv(.)ccurs
o QnDV of the largor rntcrs of Middle l_‘“tlr{)pc-—t-h()‘ Rhine, Vistula,
» Danube, &e.—and in many lakes. It is especially adapted for
Uds, and most of the German villages and estates have pouds where
Carp and pike oceur together, their propagation buing lett to
vey (ztt ‘It.is remnrlmble‘tluw carp thri-ve eqnztl?y \_vcll in sen-wutlm‘
alaining botter quality and larger size than in fresh, I have fre

b
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quently known this fish to reach the weight of thirty pounds in German
lakes and ponds. In Germany, carp are often confounded with hybrids
of Cyprinus carassius, (Cyprinus Lollarii, Heckel,) or of Cyprinus abramis.
Their quality, however, is much inferior to that of the genuine carp.

In middle Europe, carp deposit their eggs in the first summer-days—
from the beginning of May to the eud of June. In the south, the fish
attains a larger size; that is, it grows faster in the same time, since, in
northern countries, it is naturally forced into a longer winter-rest. In
spring-water it does not thrive at all, requiring warm water in summer-
time, with mud at the bottom, and for nourishment, the lower forms of
life, (microscopic animnal organisms, wormns, snails, remnants of' plants,
&e.)

The eggs are deposited upon water-plants—not those nearest to the
surface and exposed to the direct hot sun, bat such stems of thesewater”
plants as are about one inch below, to which the eggs, when extruded,
adhere. Those falling off cither perish in the mud or are destroyed
by numerous encmies. This peculiarity of adhesion in the eggs, and tho
usual position of the stems which serve as their depository, suggested
the arrangement of my apparatus. This very simple contrivance con
sists of a number of light, wooden, rectangular frames, about three feet
long and one broad, covered on one side with thin gauze or mosquito-net:
ting, (P1. XVIII, fig. 3.) Upon these screens the impregnated eggs areé
spread and immediately adhere. After impregnation, (for which direc’
tions are given below,) the frames are placed in a floating box, ('l
XVIII, fig. 1,) the sides of which are covered with some kind of cal
vas, but somewhat more open than that of the frames, in order to allo¥
a more rapid change of the water, while preventing the escape of the
young fish.

The bottom and cover of this box are made of canvas, each box baV”
ing room for three frames; each frame having on its two sides 20,000
eggs, so that the whole box contains 66,000 eggs. The stuff for covering
the frames, &c., must be soaked for some days in river-water, and th®
size and coloring-matter carefully removed by washing; no soap, how
ever, should be used.

THE IMPREGNATION.

It is, of course, necessary that the fish selected for impregnation
should be in a fit condition; the eggs and milt being neither unripe no
overripe, since overripe eggs do not receive the zoosperms well, fln
overripe milt proves inactive even upon good eggs, its vitality be{n
nearly lost from partial decomposition. If the eggs and milt ave it
mature, 8o as to require considerable force to express them, no Succe§5
can be expected. It is always advisable to keep ripe fishes confined m
running water for several days previous to the impregnation of the ng;

Tor the operation itself two persons are required: one, the operat?
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Droper; the other, anassistant. The firstframe, which, like all the others,
has to be again well-cleaned, is placed in a shallow vessel or dish of tin.
(1, XVIII, fig. 4.) These vessels are to be made expressly for the pur-
Pose; two of them being necessary for the operation. Their size is
Somewhat larger than that of the frames, to facilitate the manipulation;
theip beight, however, must never exceed two inches. These plates
lave to be carefully cleaned to remove all fatty matter and oxide of tin.
Iuto one of them the eggs are emptied ; in the other the impregnation is
berformed.

The aish is nearly filled with river-water, like that in which the
Atehing is to take place, of from 720 to 8§20 IN.; its temperature shall
€ 180 to 220 L., (720 to 8195 I.) Then the frame is placed upon
the water, and the eggs slowly dropped upon it. The fish is moved back
anq forward just above the frame, so as toprevent too much crowding
of the eggs. As soon as the eggs adbere, the frame is reversed, and
le other side treated in the same way. After ten to twenty sce-
Onds, this frame, evenly covered with oggs, isremoved to the other dish,
O’O"taiuing about one inch of water ; the milt is then added, or may have
een added while the second side was receiving the eggs. Yet there
m_“st not be too long an interval between the operations, since the life
9_ the zoosperms of these Cyprinide is frequently of very short dura-
don, Iy carp it is scarcely two minates. The second frame is treated
M the same way, while the assistant carries the first to the hatching-
0%, which ought to e, if possible, at the very place where it is to
fmain, A repeated addition of fresh zoosperms to the impregnation-
'Sh ig advisable. In the same manner, all three frames, with impreg-
Uateg eggs on both sides, are placed in the lhatching-box. The outer
"ame of this box wust bo stout cnough to keep the perpendicular frames
Vell gy place, so that they can neither warp nor fall down. The box must
8 8et where the stream does not exceed twelve inches in depth, with a
a({gl'ce]y perceptible current. One inch a minute is the greatest allow-
r 8 velocity, just cnough to carry fresh water and air. DBut the appa-
US can also be used in stagnant water. The canvas cover is only laid
]0211 the box when the heat of the sun is mosp int-ense—perha-ps from
L to 4 p. m.—for too much sun is just as injurious to the develop-

0t of the eggs as darkness.
mo'v‘:el‘y dgy the apparatus must be igspecbed and dead or sterileeggs re-
ed. Pincers of wire, about threoinches long,and which may be made
W‘Y{ﬁ)’l‘)e’s self, are convenient for the purpose. After three weeks, the eggs
© hatched, and the young fish may be removed to ponds or lakes,

Wheyp : . .
pmelle\'er wanted. The hatching, in the same manner, can be done in
ids, .

Stiy , . S A
mtlll another mode of breeding is in use here as well as in North Ger-
¢

‘,eu,yilnd on the Danube. Employing noframes,itischeaper,yetless con-
Tt » 28t for an observer, as the eggs mostly remain hidden and invisible.
as, howe\'er, the advantage of simplicity, and thus may be applied

p
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in remote and solitary localities without carrying along previously-
prepared apparatus. Pl XVIII, fig. 5, is a frame made of sapling$
one to twoinches in diameter, such asean be found any where in the woods.
The several parts are either tied with willow-twigs or roughly nailed to-
gether. This frame is made four to five feet long, three feet wide, and one
high. Itisdensely interwoven with juniper or fir brash, while the upper
side isleft open,and hasthe appearance of abox orbasket of brush. Com-
mon or Virginian juniper is most suitable for the purpose, for the inside
must not in any way be_trimmed—the rougher the better; even some
Jjuniper-branches may be laid inside, their rough prickles; indeed, appear-
ing to promote propagation. Ihaveoften observed that fishesin smooth
willow-baskets, with leaves in, remain lazy and inactive, while others in
prickly juniper-boxes were progressing industriousiy in their work.
This basket (Pl. XVIII, fig. ) is to be setin a warm and sheltered place
with two female and one male fish in it. A piece of netting is tied over
thie top to prevent their escape.  The process of breeding. is left entirely
tonature. In these plaited boxes, Cyprinide without adhering eggs may
also be hatched, when the bottom is dense enough to prevent the egg$
from falling through. (To the hatebing of Cyprinide with non adherent
eggs, I have referred in a former letter.)

I have thus explained two methods, in accordance with your wish-
You will do well to practice both. Mine I have frequently tried and
never found wanting, You must, however, not get discouraged in cas®
of failure. Some little mistake or oversight may mar the success.
may as well tell you that at first I failed five or six times, and now my
results.are always favorable.

The hatching-box must be placed in the water so that the top pro
jects about one-fourth inch above it. Dead eggs have to be removed
promptly. After the young fish have absorbed the yolk-bag, they may
be left for some days in the batching-box; but afterward mmust be fed
with mashed brains of cattle, &e., and removed to ponds, &e.

The hatching-apparatus, when in the water, must not touch the bot’
tom, but ought to remain several inches from it. The cover ought
always to be one-fourth to one inch above the water. In shallow watels
hatching-boxes and frames have to be reduced in height to (:orrespoﬂd
with the depth.

For operations on a smaller scale, boxes twenty to twenty-five inche?
long and four inches high are well adapted for Latching Cyprinide with
non-adhering eggs. These should have a solid bottom board, coveret
with fine, washed sand, and supported by strong floats. They, of conrs®
neecd no perpendicular frames, as the eggs are deposited upon the sand:
ncither is any shading required, however burning the sun may be.
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B—ON THE SO-CALLED “DRY” METHOD OF IMPREGNATING
SPAWN,

From Circular No. 3, 1874, published by the German Deutscho Fischerei-Verdin, Berlin,
‘ June 22, 1874.

[Translation.]

Following a suggestion made in Circular No. 1, 1874, I have the honor
to lay before the public the results of a method of dry impregnation
Practiced by me since 1857, whieh, if properly carried out, is sure to be
Successful. ,

TAs I have not read the articles on the subject contained in Circular
No. 4, 1871, aud in Circular No. 6, 1873, I am not able to say whether
the « Russian dry method” recommended by Livingston Stone is simi-
ar to mine; the term “dry method,” however, makes a similarity of
both methods very probable.

In the autnmn of 1854, I established at Wernersdorf, district of Bal-

enhayn, province of Silesia, some trout-ponds, and it was my first care

Provide some cheap living food for the young trout placed in these
Pouds in the spring of 1855 and 1856. For this purpose, I had made,
tlose to one of the ponds, a spawning-basin with flat shores and sepa-
Tated from the pond by a railing. In this basin, I placed some curp,
the young of which could through the railing escape into the pond.

As there were older trout in the other pouds, I likewise endeavored
JFO raise young fish for these, and sclected the ¢ nase,” which spawns
. 10 large numbers in the river Bober in April, and is in those parts com-
Monly called *zupe,” (Chondrostona nasus, Sieb., Cyprinus nasus, Lin.
aud Bloch.) These fish spawn in large numbers in the shallow stony
blaces jn the middle of the bed of the river Bober, places over which

¢ water flowed rapidly and producing considerable waves.

CIn April, 1856, I placed a large quantity of the roe of this fish—which
13 easily extracted—in flat vessels filled with Bober water, and after a
rief interval I poured in the ripe milt, stirring it with a quill-pen. This
Nethoq of imprognation differed in no respect from the one I had always
§“CCessf‘ully employed with trout-spawn. The result of this artificial
nnDI‘eguation, however, was an entire failure,
he eggs, after having been placed in the water, swelled very rapidly
o'n account of the sticky layer surrounding them, so that no impregna-

o conld take place. :

Although I noticed this rapid swelling of the cggs, and their cousider-
o le stickiness, as after a short while they stuck so firmly to the bottom
Outthe \Tcssel that it could be placed }1psif10 down without their falling
1o ; I did not find out the cause of this failure till I saw that there was
enti\ormal development of the impregnated eggs, but that they wero

rely spoiled.
determined at my next attempt to pour the milt in immediately, and
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thought that by doing this very rapidly Imight insure suceess. Thespawn-.
ing-season of the ‘ nase” for 1856, however, was over, and I had to defer
my experiments till April, 1857. In that month the * nase” spawned
in exceptionably large numbers and several times; 1 consequently had
an opportunity of watching them closely during the spawning-process,
and the observations I then made led me into the right path.

Very frequently two fish would leap close together from the water,
which led me to suppose that during this violent motion the spawn
which sits very loosely in the body of the fish, and the milt which flows
off very easily, might be dropped in the air, and that the eggs might
possibly be impregnated by the milt before they touched the water.

Although I, of course, could not observe the very act of impregna-
tion—which, as I supposed, took place—during the very short time occu--
pied Ly the leap of the fish, it became almost a certainty to my mind
when I took into consideration the exceedingly violent motion of the
fish and the extreme ease with which both the milt and the roe are
emitted. )

I was led to make further observations, proving the fact that fresh
spawn when brought into contact with water swells very rapidly and
sticks to any objeets that preseut themselves, by seeing several tamo
ducks devour very cagerly the spawn found on the stony bottom. When
taking up some of the stones, I chiefly found their lower surface thickly
covered with spawn.

I must here remark that the strong current in these spawning-places
indireectly contributes to the better protection of the spawn by driving
it below the stones. If thespawning took place in geutly-flowing water,
the eggs would stick to the upper surface of the stones, and be exposed
to many enemies.

I now made experiments with four different methods of impregnation,
using only entirely healthy and mature fish, of which I could easily pro-
cure a large number. These fish were caught while spawning, and on
the spot experimented upon.

1. I again used the “wet” method of last year, with this difference,
however, that immediately after having squeezed the roe out of the fish
the milt was stirred in. This was done as rapidly as possible; at any
rate, much quicker than the year before.

2. Assisted by a man, [ poured into a flat vessel, filled with Bober
water, milt and roe at the same time, stirving the water immediately.

3. Into a flat vessel containing but little water, I poured first the milt,
so that after stirring the water immediately, it had a whitish colorj
then without delay I poured the roe into this mixture.

4. A fish containing roe was dried carefully and rapidly with a clotl
(occasionally, also, with the hands,) and the “dry” roe placed in a flat ves:
sel containing no water. Over this was placed the milt of a fish, (that
bad likewise been dried beforehand with a cloth,) so as to cover the
largest possible number of cggs. As soon as this was doue, water Was$
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POured over the whole mixture, and the whole was stirred immediately.
1f110 pouring-over of the water and the stirring was, if possible, done
Stmultaneously, almost suddenly.*

The result of experiment No. 1 was a failure.

Of Nos. 2 and 3, only a few cggs out of several thousands developed,
80 that theso two methods must likewise be considered failures.

In No 4, all the eggs were regularly develeped with but very few ex-
Ceptions. This method must theretore in every way be cousidered a
Suceess. Tt was proved conclusively that ripe eggs fresh from the fish
When broaght into countact with water immediately swell to such a
Qegree that tho sticky Inyer surrounding the eggs prevents the sperma.
?020;1- from entering the interior of the egg, impregnation thus becom-
Ing jmpossible. 1t is likewise proved almost to a certainty that duaring
the natural spawning-process of the ¢ nase,” the milt touches the roe
Outside of the water, and that the water completes the begun process of
Impregnation.

This may therefore well be called nature's own method of dry impregne-
ton,

I have at the samo time, with many other comparative experiments,
Very frequently employed this ¢ dry” method, especially with salmon-
trOllt, and have in all cases been sucecessfal.

To insare complete success, the following rales and precautions must

¢ observed :

L. The vessel used should be as flat as possible, and should, by rub-
JINg it with a cloth, be completely freed from any dripping water; the
side of the vessel may remain a little damp.

2. As the temperature of the air but rarely corresponds with the tem-
Perature of the water, the vessel should externally, for some time, be

Yought into contact with the water to be used for spawping. This
Should 1e done so long before pouring in the roe as the length of time

quireq for cqualizing the temperature throughout the whole body of

€ vessel. If the difference Letween the temperature of the air and
ini'e Water is not very great, neglecting this precaution will not prove

Jurions, It should, however, never be neglected when these tempera-

u"’es difter greatly, ov when the temperature of the air is below 00,

lzilumur.) Tho vessels s!l()ultl uot‘ be talkcen out of the water before

> end of the above-mentioned period.

* Place in readiness both the fish, the one containing the roe and the

Do Containing the milt.

e Fipgt, carefully dry with a cloth the fish containing the roe, avoid-
1> the slightest pressure, 8o as to prevent the premature emission of
© loose spawn; hold the fish in a borizontal position, and dry your

wr
imeho ¢laim made on pages 541-543, for the discovory of a literally dry method of
15 Oghation by Aweciican {fish culturists, will have to be abandoned in faver of

Ope L - : - ~ .
¢ ‘S‘Lu.n Specialists, 1t will be scen Ly reference to pp. 515 and 577 that Dr. Vouge,
lt"‘”‘111nd, und Professor Rasch, of Norway, have adopted similar mothods.
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hands carefully so that water could nowhere gather. Then pour the
roe in a ‘“ dry” state on the bottom of the vessel.

5. If the drying-process has been well done, so that no swelling of
the eggs can take place, take up without any too great hurry the fish
containing tho milt, dry it like the other one, and pour themilt over the
eggs so as to cover the largest possible number. A quantity of milt
which only gives the water—to be poured in afterward—a slightly whit-
ish color is sufficient. The pouring over of the milt should be done
quickly. 'With fish of the species of Salmo and Zrutta a quarter of an
hour may intervene between putting the roe in the vessel and pouring
in the milt, provided all the other conditions are favorable.

6. As soon as the milt has been poured iu, pour over the water as
quickly and as suddenly as possible, so as just to cover the eggs with
water, and stir the mixture with the hand, letting it rapidly describe &
circular motion on the bottom of the vessel.

7. Let the whole stand for a while, this period of standing to Le reg-
ulated by the degreec of stickiness of the roe and its power of swelling;
sometimes amounting to less than a minute, sometimes to more than ap
hour. The impregnation commences in a short time, and it is therefore
advisable to clear the milky water after a few minutes by pouring i?
clear water. The object of this period of standing is to diminish the
sticking capacity of the eggs, which is strongest in the beginning, bu?
which constantly decreases; also to insure in some species of eggs their
complete development to the quickly-inereasing spherical form, to mak®
them gradually grow harder before placing them in the transporting’
vessels, and thus to prevent their pressing each other toomuch.

8. Before placing the impregnated roe in the transporting-vessels
loosen it carcfully with a quill-pen from the watery bottom of the first
vessel.

9. Never fail to select vessels of considerable size for such species of
roe as swell rapidly, so that the eggs can lie loosely without pressing 02
eacli other. All vessels used for this purpose should therefore have #
flat bottom.

Whenever the milt is scarce, it may e recommended to use smalle!
vessels, 80 as to concentrate it as much as possible. Whenever this 15
done, it will be well, after having stirred the roe and milt with watet, 10
pour it into a larger vessel with some water, and let it stand in this.

If this is neglected, the eggs will frequently be exposed to too great ®
pressure. Suach eggs as do not contain the neeessary space for de:
veloping the young fish will produce weak or deformed fish, Withroo?
the species of Salmo aud Trutta this precaution is unnecessary, as We
as with all those species of eggs which do not change their shape whe?
exposed to pressuare. )

To employ the ¢ dry method of impregnation” in all cases is not advis®’
ble, as the “ moist” method issimpler,and in most casesproves success ”‘ )

The *dry” method, however, must absolutely be esployed with all thos?
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Species of roe which swell immediately when brought into contact with
“:aater, thus preventing the entering of the spermatozaa, and under all
Clrcumstances it is a method which can Le highly recommended :

1. When operating on species of roo which does not swell rapidly,
aud when loss of time between pouring in the milt and the roe, endan-
8ers success. With the roe of the Coregonus this loss of time is but very
‘rief; with that of the species of Salmo and Z'rutta, in employing the

Moist” method, about five minutes.

2. When you have only one fish containiug milt for several containing
Toe, or whenever the quantity of milt is small. ,

_ 3. Whenever roe is to be impregnated whose nature, when brought
Wto contact with water, is not well known. ' .

. Every pisciculturist has, no doubt, often made the experiences men-
tioned under Nos. 1 and 2. The case mentioned under No. 3 camo under
Wy personal notice on the 25th of November, 1869, while artificially im-
Dregnating the roo of the Coregonus marena. The nature of this roe
. Was, af the time, new to me. As a precaution, I employed tho «dry?
Method, which under all circumstances is more certain of success, in the
Dresence of tho royal superintendent of fisheries, Mr. Jeserich, and other
8entlemen. Hvery one of the eggs operated upon was developed suc-
eeSSfully.* In the year 1872, during the month of November, I repeat-
edly succeeded, by the ¢ dry” method, in impregnating the roe of Core-
gfnus Wartmannii in Lake Pals, in the district of Soldin, province of

fandenburg, because of the circumstances mentioned under Nos. 1 and
silcc'i‘;)o eggs impregnated in this manner developed regularly and very

sessfully,

After all my experiences in employing the * dry” method, I can vouch
‘;;‘ its successful results, provided the above-mentioned precautions are

‘Ken,

If this method is not successful, the failure must be aseribed, not to

© method itself, but to other circumstances.

TaxNkow, April 6, 1874.

ALEXANDER STENZEL,
Inspector of Fisheries.

C—FISH-CULTURE IN SALT OR BRACKISH WATER.
By Tucobork LyyaN, Iish-Commissioner of Massachuactts.

When shores are not bold, and have extensive shallows, there is often
?Onsxdemble zone of sea whick produces few valuable fishes, although
<1Tlnmg with iry and with small ¢rastacea and mollusea. In Norway

» —
of f\“ tho piscicultural establishmont at Tankow was not commonced till the mwiddle
ny h 0\'umber, 1809, there was a lack of suitable water for receiving thoe roe of Corego-

myp 7"{“‘wna. In the beginning,it developed regularly, but was soon spoiled by the
Wit lul'lt-les of iho water and its low temporature. Some,eggs placed in purer water,
. 8

bigher temperature, developed fish which reached the age of three weeks. Dur-

War 41,
§ thi 8pring, (1874,) the Coregonus maranae has boon raised successtully.






