XXXI,—A REVIEW OF THE FAILURES AND SUCCESSES OF ARTI-
FICIAL FISH-CULTURE." '

By VOXN DER WENGEN.

Professor Malimgren, of Helsingfors, Finland, in his memorial ad-
Uressed to the Burean of Agriculture of the Imperial Russian Senate
i:)]lt‘rl?inlzu.ul, rv.(:enfl.y:pul.)lishcd,’r hzu-s sp‘(.)ken s0 ‘strf)ng'ly against the
malOducpon of :}1‘11I1(31:11 ﬁsl'l-(:u]turc in I‘mland'tlmt I't} seems proper to

t¢ this question the subject of a thorough investigation. As P’ro-

QS_SOI‘ Malmgren honored me by sending me among others his pamplilet,
feel justified in thus publicly diseussing it.

qun‘]fit-h a view of familiarizing the reader with Profcssm: Mz\lmgrcn’s

Amphlet T must give the following statements contained in it:

"hen the Imperial Senate began to consider the question of intro-

I?C".lg artificial fish-culture in Finland Professor Malmgren was coni-
.'d]t“‘\:l'(]),ned tq visit the Russian Goverm'nent, fish-cultural eftavblislmmnt
1111(; ;\olsk (in the southwe_storn part of Fhe Government of I‘i(.)\"gOI‘O(]'),

O prepare a memorial on the subject. e went to Nikolsk in
:I(;Eember, 1582, traveling by ':'\ih'o:u{ from St. "Pctorshm‘g to Waldaika
8tanee of 250 versts [167 miles], 1 verst being equal to about 1,067
f?ters or two-thirds of i mile), and from Waldailka to Nikolsk (562 miles)
D:i:::?ﬂ.(‘. cq:wh. Niko.lsk ‘is about 40 versts [27 miles] from Valdai, the

CIpal ¢ity of the district.
v,I‘.h‘eviish-(:u'ltm'al estah]i\fhment of Nikolsk was i'om.ldgd i‘n 1855{ by
Valley x“va-SSky’ the owner of the esmfe, on ﬂ.xo model of Huningen, in a
olnpriséltor(fd by a s.m:\ll brook. Iu\'orytlnvng was on a large scale. It

e hat Slflnrteo.n ]:n.ge and small pfmd&z, which are fed fr(.nn the brook.
ean oq O‘Hn‘g‘ house is very conveniently arranged, and its f}pparatus
£ the ntain 2,000,000 trout eggs. .As the trout m.ul the mardne [a ‘ﬁsh

i genus Coregonus), the two kinds of fish which were to be raised
1‘0[);:?18.‘{’ were not found in t.hn‘t; necighborhood, the fish required for
distal;dtmu had 1'(') be brought h'm\T St. P,(,:tersbm‘g, thereﬁ?re over a4
istantef of a-bf)ut 330 versts [220 miles]. ‘lhere aro t‘mut in waters

romn Nikolsk abont 35 versts [24 miles], but it is only recently

P, ——— e e .
Vol'rof;“of Malmgren und iic kiinstliche Fischzucht. From the Deutsche Fischerei-Zeitung,
Ja“llar "}‘"& 44, 46, 47, 4 3, 49, and Vol. VII, Nos. 1, 2, 3, 4. Stettin, October, 1883, to
f'r“l?’ 18‘?4- Translat d from the German by HERMAN JACOBSON:
[;talutwn in ¥, C. 7:ull., 1883, pp. 363-381.
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that a small number have been brought from there to Nikolsk for the
purpose of propagation. Owing to the lack of spawn the Nikolsk es-
tablishment has never been worked to its full capacity. The largest
number of eggs hatched in a year was 300,000, but generally it is only
about 100,000.

It is not surprising that, under such unfavorable circumstaunces, the es-
tablishment did not ﬁonrish, and that its founder sunk in it his whole for-
tune. He thereupon formed an association, which spent 41,000 rubles
{$30,094] ou the establishent, without, however, being able to make it
prosper, in spite of a subsidy of 30,000 rubles [$22,020] from the Govern-
ment. Theassociation wasg dissolved, and in 1868 the Government took
charge of the unfortunate establishment. The expense of starting it was
100,000 rubles [$73,400]), and, according to some estimates, even 200,000
rubles [$146,800]. At present the Nikolsk establishment belongs to the
Government, and may be said merely to exist. For its maintenance 3,000
rubles ($2,202] are annually appropriated, of which sum 2,400 [81,762]
go toward the salaries of the various officials.

As has already been said, the establishment has been anything bub
a success. The neighboring Jake of Pskov, which has been stocked
by the Nikolsk establishment with mardne and trout (we are not in-
formed Whether it was Trutta Jario or Trutta lacustris) has yielded only
very insigunificant results, as, according to the official reports in 1870,
seventy-one mardine and six trout were caught, and in 1871 ouly four ma-
rine. 1n this connection, however, I would say that fish like the mardne
and the trout generally stay near the bottom of thelakethe greaterpart‘)f
the year, and only rise to the surface during the spawning season, The
results of placing in 2 lake young fish of these kinds cannot bejudged
by the number canght occasionally at other seasons, more especially 28
tpese fisheries depend greatly on the state of the weather. Observa
tious relative to this question should, thierefore, Lo taken during the
Spawming season,  Whether this was the case as regards the lakes near
Nikolsk caunot be learned from Professor Malmgren’s pamphlet.

The Nikolsk establishment lLias evidently proved a failure, and it is
probable that it will never reach a tourishing condition, nor will ity
owing to its isolated location, ever become suitable for a school of pie-
ciculture. The entire undertaking suffers from the circumstance that it
was commenced on too large a scale and with a certain financial reck-
lessuess, instead of starting from a small beginning and gradually being
enlarged as it showed sigus of prosperity. Nikolsk is one of those Ut
fortunate institutions which have been established in an entirely U1
suitable location, but which one does not like to abandon on account 0
the large sums expended. Establishments of this kind drag out a sickly
existence and are more hurtful than helpful to the cause, as they P&
come discouraging examples. 1 therefore agree with Professor Mal®”
gren in his unfavorable criticism of the Nikolsk establishment, but th®
18 no reason why he should judge unfavorably of fish-culture in general'
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RUSSIA.

Professor Malmgren takes occasion to remind the reader that for
Imore than twenty years Finland possessed salmon:-hatching establish-
menis, which owed their existence to the impetus given by France
through its establishment at Huningen. The superintendence of sal-
Mmon-culture in Finland was principally in the hands of Professor Holm-
bel‘g, of Helsingfors, who had studied artificial fish-culture in Norway.

uring the period of 1858 to 1864 salmon hatcheries were established
on the Kymmene River, on the Wucksen (near Kexholm), on the Ulea,

ornea, and Urpala, which, however, were as little successful as somne
Other establishments devoted to the hatching of brook trout and lake
trout, Some of these hatcheries produced 100,000 young salmon per
almuxn; Kexholm even as many as 200,000, without, however, causing
Any noticeable increase in the mumber of fish. Professor Malingren
Simply mentions this fact, without telling us anything regarding tho
Causes of the failure. I am inclined to think that probably one of the
Drineipal causes, as in many of the Swedish and Norwegian fish-cul-
tural establishments, must be found in the use of warm spring water,
Which is more or less lacking in air. In countries of the latitude of
Sweden and Norway spring water is used for artificial fish-culture, if
Dossible near the source, because many of the waters freeze entirely
during the severe winter. On account of its greater degree of warmth.
-SPring water is not so liable to freeze, but it is apt to develop the eggs
g youug fisli prematurely, so that the latter have consumed the um-
ilical gac and are ready to be placed in open waters at a time of the
Year when everything is still covered with suow and ice. If these
‘tender young fish are placed in open waters at this scason they must
Dﬁl‘ish, partly on account of their not being able to resist the severe
‘Veather, and partly owing to the fact that at this season of the year
hose ingeets on which they principally feed have not yet made their
2Ppearance. If these young fish were, at this season, placed in ponds
and ditehes, in order to raise them there, the fact that these waters
Yould he more or less covered with a sheet of ice would be prejudicial
their growth. Under these circumstances it is not surprising that
the young fish are decimated ; and if, on the other hand, the fish-cult-
Wist wishes to keep the prematurely developed young fish in the hatch-
lt‘lg tanks till spring, he is obliged to supply artificial food, which, espe-
Clally if the pumber of fish is large, will have its peculiar difficulties.

t the same time the fish growing from week to week in the warm
Spring water, which more or less lacks oxygen, will not get the quan-
ity of fresh air necessary for their development, and consequently
arge numbers of them will die. As fish-culturists in Sweden and Nor-
Way, where Professor Holmberg studied fish-culture, work with spring
W%te"a it is probable (although Professor Malmgren does not say any-
thing avouy it) that this has also been the case in Finland.  Thix sup-
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position is confirmed by the fact that the impetus given to fish-culture
in Finland came fromn France, and its model establishment at Huningen,
whose operations were based on the spring water fheory, that fatal
theory which works on the supposition that success in batching can be
obtained only by keeping the water as much as possible at an even tem-
perature. This very theory has proved very hurtful to the develop-
ment of artificial ﬁsh-cult;ure, for, owing to its application, many pisci'
cultural establishments have failed.

In my review of the “ Guide to Artificial Fish-Culture,” by Mr. Het:
ting, royal inspector of fisheries for Norway, published in Circular VIl
of the German Fishery Association for 1871, and giving a sketch of fish-
culture in Norway, I have pointed out the unsatisfactory results of the
exclusive use of spring water (sec Circular VII, 1871, pp. 42-45),
and to this day fish-culture in Sweden and Norway is languishing from
this cause. Mr. von Yhlen, royal inspector of fisberies for Sweden,
in his article on salmon culture in Sweden, publisbhed in the Deutsche
Fischerei-Zeitung, complains of the serious drawbacks of workiug with
spring water, and advises to cool it with ice. Dat if spring water has
not, for some time, flowed above the ground, the cooling with ice ¢an
not remedy the most serious evil, namely, the lack of air.. In some €5
tablishments there is g contrivance for turning the spring water to @
spray, and thus to saturate it with oxygen, before it enters the Iateh-
Ing apparatus.  But this contrivance is of a somewhat complicated ¢har
acter, and requires special conditions of level in order to ob ain the.
necessary pressure for making the water 1ise; and even then it i8
(]Oub.tful. whether the water, during tho short time which is occupied DY
tarning it to spray, is able to absorh enough oxygen to afford the nec
essary amount of air for large quautities of eggs and young fish. In
large establishments it would, morcover, be very difficult to subject the
necessary quantity of water to this process. I would advise all Seati
dinavian fish-culturists to choose for their establishments locatioD3
where "hfly have both river and spring water; whenever there is any
lack of river water, spring water may, in case of neeessity, he tempo:’
rarily employed, or mixed with the supply of river water. The artificial
hatehing of winter fish-eggs will yield favorable results only when the
‘}evelolm_"fm of spawn and fish in the hatching house keeps step with
v!le conditions of free nature, which can only be obtained by employité
river, brook, lake, or pond water. I would, therefore, also urgent’y
recommend for Russia, where efforts are now being made to spread 8T
tificial fish-culture, to study this important water question and decid®
1t as indicated above. Unless this js done, there will only be new dis-
appointments, whieh will cange people to take the dark view of artifi-
cial fish-culture which we find in Professor Malmgren’s report.  This ¢
port contains but little information relative to artificial fish-cultare i
Russia, and, owing to the lack of material, T am not able to supplement
this report. Professor Malmgren mentions the efforts made by Dr
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Kuoch, who in 1857 constructed carp pouds on an estate belonging to
" the Grand Duke Constantine Nikolajewitsch, as to the resnlts of whicl,
howevcr, Professor Malmgren’s report is silent. I remember, however,
FO bave read somewhere that Dr. Knoch succeeded in artificially rais-
Ing the sterlet, which fact seems to have been unknown to Dr. Malm-
gren. (Later I shall have oceasion to revert to the fish-cultural estab-
lishment in or near Suwalki, in Poland, which seems to have been suc-
Cessful in raising Coregonus for the Raygrod Lake.) After mentioning
the artificial batching of trout and Coregonus, undertaken by Mr. Mus-
Chiusky, a banker of St. Petersburg, who had the young fish raised by
him transferred to his estates in Poland, Professor Malmgren speaks
of the Russian Fishery Association (founded in 1881 on the model of the
¢rman Fishery Association), whose president, Counselor von Greig,
has established artificial hatcheries on lis estates in Courland, which
8eem to be planned on a large scale. Our best wishes follow this
Young associntion, before whose activity a large field seems to be open.
May its motto be in general, ¢ The right fish in the right water.” We
hope that it will not waste its strength in irrational cfforts, such as
ave been made in Russia by endeavoring to raise sterlets in ponds
but that it will engage in practical fish-culture, whose cfforts are di-
Tected not towards forcing nature from its wonted course, but to make
_the life and Liabits of fish the Dasis in all undertakings of this kind. It
18 also to he boped that the Russian IFishery Association will not be
fuided by dilettanti, whose efforts but.too often resemble a straw tire,
Which soon burns out and leaves nothing but disappointment.

With liis criticism on the Nikolsk establishment, Professor Malin-
8Ten combines a review of artificial fish-culture and its results in other
Countries, and arrives at the conclusion that nowherc have -remarkably
Suceessful results been obtained. In view of this opinion of Professor

12ﬂm,gren, I must state that ho bas certainly not inade the necessary
f’bsel“'ations to enable him to come before the public with such a sweep-
g assertion. I have taken the trouble to collect data for refuting his
Statements. These data would have been more numerous if it had not
2ten for the circumstance that this whole literature, not very rich in
1tself, was very much scattered, aud often difficult of access. I have
.g‘}thel‘ed my information principally from the circulars of the German
“Ishery Association and from the files of the Deutsche Fischerei-Zeitung,
hoge publications which, during late years, have furnished the most im-
DOr‘taut information relative to the subject of artificial fish-culture, and
‘Vlflcln have also been perused by Professor Malmgren, But even with
t!lls S8mall amount of material, 1 feel confident that I can show conclu-
Svely that Professor Malingren is exceedingly unjust in speaking dis-
par‘lr’-lillg‘l_\’ of artificial fish-culture and its results. TFollowing, with
s"_mc slight deviations, the order in which Professor Malmgren speaks
OF the different countries, I shall begin with France, which, in 1850 and
the following years, gave a new impetus to artificial fish-culture.
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FRANCE,

Protessor Malmgren, referring to the review of the history of artificial
fish-culture in France, contained in Blanchard’s work ¢ Les poissons des
eaux douces de la France” [ Freshwater Tish of TFrance”], (Paris, 1866),
remarks that the sudden interest in fish-culture which had Leen awak-
ened about 1850 had, after many disappointments, already ahnost died
out prior to 1870; and in thig opinion I must entirely agrec with him.
But when he attempts to uge this fact in depreciating artificial fish-
culture in general, he proves bimself prejudiced and insufficiently in-
formed.

There are two reasons why artificial fish-culture in France did not
realize the hopes, which it must be confessed were of the most extrav:
agant kind, entertained by many Frenchimnen.

The first is the spring water theory. Nurtured by mere book-learning,
this theory became the Alpha and Omega of the artificial culture of tho
salmonoids, which was at that time aimed at almost exclusively. It
was thought that keeping the hatching water at as even a tempera:
ture as possible was an essential condition for the development of the
oggs and young fish. Hence the endeavors to obtain the spring water
as near its source ag possible, and to carry it through tubes or pipes
80 it might not lose any of its warmth. The cvils resulting from this
spring water theory I have already referred to above, under the head
of Russia. The great Government establishment at Huningen was the
representative and advocate of this theory ; and in this vespect it has
exercised a positively hurtful influence on the development of artifi-
cial fish-culture, not only in France, but also in other countries. We
x.vould be able to chronicle far greater results if fish-culture had nob
for twenty years, 1850 to 1870, been absolutely governed by this spl‘i“'g -
water theory. How were matters managed in Huningen during this
PeI‘iO(_l? Towards the end of December, at the latest during the first
days in January, the shipping of the winter fish-c yos, which had been
impregnated so as to become visible to the naked eye, was generally
finished.* As the persons to whom these eggs were shipped followed
the example of Huningen and also operated with spring water, the
young fish which were raised hag generally lost their umbilical sa¢S-

. about the middle of Tebruary, and had either to be placed in open
waters, or 1o befed artificially in the various establishments, The diffi-
culties arising from this method have already been mentioned under
the head of Russia. Tt is therefore by no means a matter of surpriso
that many of the fish raised in this unnatural manner perished, an
that no results of any importance could be chronicled. )

The second cause why fish-culture in France did not make sufficien?

—_—

} - ] e e .

" After Huningen passed into the possession of Germany strong endeavors 11"“;0
been made to remedy these evils, and during late years great progress has been ma
in this direction.
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brogress must be sought in the fact that much time and energy was
wasted in most unpraetical experiments by attempting to raise valuable
fish according to methods totally opposed to their mode of life. Thus, at-
lempts were made to raise salmon (Salmo salar), sea trout ( Trutta trutta),
and lake trout (Irutla lacustris) in ponds. These experiments, of course,
Proved unsuceessful, and people began to lose faith in fish-culture.
Any one who wishes to acquaint himself with this subject should read

lanchard, and he will get a very clear idea of Freuch fish-culture,
Which never got beyond mere dilettantisin. Only in exceptioual cases
Were moderate results obtained in. the raising of brook trout.

In stating that up to 1862 the Huningen establishment had cost the
Government 600,000 francs [$115,800] without lLeing able to show cor-
Tesponding results, Professor Malmgren forgets that Huningen distrib-
uted all eggs gratuitously, and therefore derived no income from this
8ource; while the expenses for procuring fish-spawn were very consid-
frable. While in the possession of France, Huningen was an expensive
lnstitution; it supported numerous agents, and paid high prices tor
€ggs, all of which cost considerable suins. When Professor Malmgren
layg special stress on the fact that, during the period of 1835 to 1362
about 30,000,000 salmon eggs were impregnuted in Huningen, 1 wmust
Confess that I do not consider this an unusually high figure, for it would
Ouly be about 3,500,000 per annunr. If we consider that France (not
Counting in her colonies) was at that time a country with an area of

07,480 square miles, and a population of 38,090,000, the quantity of
€ggs given above is by no means very large, especially in view of the
8reat liberality of' the French Government which gratuitously sent to
Oreign countries large quantities of eggs. All these facts seem to havo
€en overlooked by Professor Malmgren,
In spite of all the disappointments to which France was doomed,
_]‘dllchard, from whose above-mentioned work Dr. Malmgren derives
18 information, is by no means positively opposed to artificial fish-cult-
Ure; all he desires is, as he states on pp. 610-623 of his work accom-
D“nying (in translation) Dr. Malmgren’s report to the Senate, that fish-
Culture should be carried on in a rational manner, and particularly that
8h should not be raised in a way totally different from their accustomed
Mode of life, and that, under all circumstances, fish should be placed in
:’atem where they find a sufficient quantity of wholesome food.” In
W.Ort, Blanchard wants the right fish in the right water. He also
W‘“hes the law to protect the waters from pollution, and desires fish-
ays to aid the ascent of the migratory fish. That France, in spite of
Unerous failures, has not finally abandoned artificial fish-culture will
ng‘SGen:fro'm the fact tlmF she has, ot Government expense, founded a
\"it‘l, eS‘ta].)hslnnent at Epinal, in the Vosges Mounntains, which operates
L river water and seems to obtain good results. (See article by
na(?;)e?: “ Iin Besuch der neuen franzosischen Fischzuchtanstalt bei Epi-
»" In Deutsche Fischerei-Zeitung, 1883, pp. 164 and 180.)
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GERMANY.

I now turn to Germany and shall here pay special attention to the
results of salmon-culture, because it is aided by Government subsidies,
and because it is the principal field of activity of the German Ifishery
Association, of which Professor Malmgren speaks so unfavorably. More-
over we possess more material relative to salmon-culture, while the re-
sults obtained by private efforts, which have principally been devoted
to the cultivation of the brook trout, have become but little known. I
shall begin with the waters in the eastern part of Germany and grad-
ually proceed toward the west,

In the Courland Sea and the inland waters of East Prussia the salmon
fisheries had cousiderably declined about the year 1870. As Beerbohm
states in his Die Fischerei des Iurischen Hafls und der Ncbengewdsser
(the fisheries of the Courland Sea and adjacent waters), the salmon fisk
eries in these waters haq almost come to an end about that time, simnply
owing to the lack of fig)). Throughout the whole of Ilast and West
Prussia a similar decline of the salmon fisheries was reported. The ﬁs]‘l-
ery association of these two provinces has made the furtherance of their
fisberies its special object, and in its efforts Las been aided Ly the Gov-
ernment and the German Fishery Association. Irom small heginnings
it has risen slowly but steadily, and, thauks to the indefatigable activity
of Professor Benecke, of Konigsberg, is constantly spreading a greater
interest in the fisherjes among the general public of Last and West
Prussia. As regards the ciforts of this association in the line of salmon-
culture, we must state that young salmon fry were first placed in the
waters of Bast Prussia in 1877, circnunstances, however, not permitting
operations on a large seale, During last winter about 300,000 salmolt
eggs were hatched in Bast Prussia, assuredly no insignificant quantity-
Also in West Prussia, near Llbing and Marienwerder, and in the river

Rhede, near Danzig, young salmon fry have been placed in the water
though only in smaj] quantities,

Nor can we Pass by in sil
waters in the region of the U
the German Fishery Associa

ence the placing of young salmon fry 12
pper Vistulain Galicia, through the aid of
R tion, and the energetic efforts of Professor
Novicki in Cracow. Including the year 1883, a total of 361,000 young
.salmon have been placeq ip Galician waters, a quantity which, consid-
ering the extent of the Vistula region, cannot be called very great.

As a result of these effortg made both in East and West Prassia an
inthe Upper Vistula region, we must doubtless consider the appearance,
during the last few years, of enormous numbers of young salmon along
the entire coast of Prussia from Hela to Memel. Many wagon-loads of
these fish bave been brought, to market, unfortunately among them fish
measuring from 20 to 30 centimeters [8 to 12 inches] in length. We
may, therefore, hope that the sal mon fisheries will increase considerablys



[9] FAILURES AND SUCCESSES OF FISH-CULTURE. 445

both in the inland waters of East and West Prussia and in the region
of the Vistula.

A striking illustration of the success of artificial salmon-culture is
furnished by the small coast river Rhede, flowing into the bay of Put-
zig, north of Danzig. In the autumn of 1871, 2,100 nine-months’old
8almon were, at the expense of the Government, furnished by the
batehery of Prince Wied, at Aubach, near Neuwied, and I was com-
Missioned by the German Fishery Association to take them in charge.
There were placed in the river Rhede 1,600 of these fish, and the re-
mainder were sent to Stolpe in Pomerania. Mr, Muller, of Tschisch-
dorf, successfully conveyed these fish to their destination, and they
Were placed in the Rhede, from which the salmon had ecntirely disap-
Peared. In July, 1875, numerous salmeon, measuring about 50 centi-
Weters [20 inches] in length, ascended the river from the sea, evidently
Some of the fish which we had placed in these waters four years ago
(German Yishery Association, 1876, p. 168). The hatchery founded in
Olivay Ly the chief forester, Mr. Liebeneiner, has, since 1874, continued
to stock the Rhede with young salmon (8,000 in 1874, and 31,000 in
187(3). Gradually the Rhede salmon fisheries increased in iimportance;
thus, Guring the season of 187980 a much larger number of salmon
“.'01‘0 caught than during the preceding scason (German Fishery Asso-
Clation, 1880, p. 103). As Mr. Liebeneiner says in his report for
1880181, the salmon fisheries in the waters near the mouth of the Vis-
.tul'd and in the bay of Putzig have increased very considerably, but it
I8 difficult to obtain an exact estimate of the result of these fisheries,
28 the fishermen endeavor to keep it secret. It is a fact, however, that
Many hundred-weights of salmon have been shipped from tho stations
of Rhede, Kielaw, and Zappot.

The Fishery Association of Iiast and West Prussia has also given
Some attention to the raising of Coregonus, although, so far, with one
€Xception to which we refer below, without much sucecess, in spite of

¢ fact that, since 1879, very considerable quantities of young Coreg-
%%us have Leen placed in different waters. It is true that reeently
80 Coregonus have been caught in various lakes, but only occasion-
lly and in small numbers. (As I have done under the head of Russia,

Would also advise in East Prussia greater care of the Corcgonus, es-
becially during the spawning scason.) The raising of Coregonus’ lava-
retf“‘ Las also met with nnmerous failures, although we are happy in

Clug able to chronicle at least one good result, in the bay of Putzig.

fter about 20,000 young fish of this kind bad, in 1879, been placed in
2 brook near Oliva, quite a number of these fish were, during the
_1‘0110\\1113- years, observed in various parts of the bay of Putzig, and
0 the autumn of 1882 a larger number of these fish were caught than
ad been the case for a long time. (Report of the Fishery Associa-
on of Tast and West Prussia for 1882783, p. 27.)

Professor Benecke, of Koningsberg (Circular of German Fishery As-
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sociation, 1881, p. 150), also reports that large mardne have been foun-(l
in the Raygrod Lake (southeast of Lyck), belonging partly to Prussid
and partly to Russia, while formerly they did not occur there. After
a few such fish bad been caught in that lake during the winters of
1879-"80, quite a large number were caught in 1880-81. During the
following years large mardne have often been caught there. It
has been impossible, however, to obtain more information on the sub-
Jeet, as the persons who rent the fisheries have an interest in keeping
the results secret, the fish being quictly shipped to Poland. Itis prob-
able that these marine came from the neighboring Russian fish-cultural
. establishment of Suwalki, where the marine of the Ladoga and Peipus
Lakes has been cultivated for many years. These facts speak strongly
in favor of the success of Russian fish-culture, as no {ry of that fish have
been planted in this lake on the Prussian side.

I now come to the region of the Oder River, a review of whose Sal.‘
mon culture I gave in Nog. 98 and 29, Vol. VI of Deutsche Fischerei-Zet-
tung, 80 that here I may confine myself to the following statement:
Starting from a smal} beginning in 1868—'69, the enterprise gradually as-
sumed larger dimensionsg, Upto 1879 the largest number of salmon-eggs
hatched in one year was 365,000 (in the winter of 1871-°72). Since 1871
there has been a noticeable increase of salmon off the mouth of the
Dievenow, the eastern channel connecting the Great Haff with the
Baltic Sea, although prior to that year the salmon fisheries of this re:
gion had declined so much that many fishermen cmigrated to Eastern
Pomerania. From 1871 thec salmon fisheries off the mouth of the Dieve:
now increased from year to year till (according to statements furnishqd
by the fishermen) the spring fisheries alone yielded 45,212 pounds 1
1875, and 52,293 pounds in 1876. Owing to a combination of different
unfavorable circumstances the yield was not so good during the
following year. In the early part of the summer of 1880 so wany
young salmon were caught that many of them counld not be sold as food;
but had to be used as manure., Since 1877 the salmon also increased
considerably off the mouth of the Swine and Peene. Also, in the pres:
ent year (1883) a large number of salmon have been caught on the coast
of Pomerania ( Deutsche Fisherei-Zeitung, 1883, p. 293), which undoubt-
edly is owing to the planting of young salmon fry further up the Oder
and in some of its tributaries,

Although the salmon-culture of the Oder region has borne rich frait
in the sea outside the mouth of the Oder, the same cannot be said of
the entire valley of the Oder. The salwon scemed principally to 8°
into the rivers Wartho and Netze, where these fish, which had becom®
rare in these rivers, again made their appearance in large numbers sinc@
1874. Thus in 1873 at Landsberg, Driesen, and Steinbusch, l‘esl)eff:
ively, 9,9, and 6 salmon were ¢; ught; whilein 1875 in the same locﬂli‘"cb
there were caught 205, 154, and 120 large fish. During the following
years the salmon fisheries were not so productive, owing to unfayorpbif
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conditions of water and temperature; in the autumn of 1882, however,
U4 galinon were caught at Steinbusch. If, in spite of these facts, the
salmou visit the Upper Oder irregularly, the reason must be found in
the condition of the sandy Led of the river.

On the Mecklenburg coast formerly from 80 to 100 salmon were caught
ber anuum ; but sinee the fish-cultaral establishment of Schwerin (under
the superintendenco of Mr. Briissow) has planted young salmon and sea
trout in the open waters, the annual yield of the Mecklenberyg fisheries has
bCen about 2,000, and in 1882 these were principally young fish weigh-
Ing from 3 to 8 pounds apiece. Very remarkable results can be chroni-
cled for the Darssow Inlet. After the Schwerin -establishment had, in
]870-’71, commeneced to plaut young fry in the river Stepenitz, many
8almon have been caught in the Darssow Inlet, a fact which the fisher-
len at first attempted to keep secret. Very good sea-trout fisheries

ave sprung up on the coast near Doberan, the fish weighing from 1 to 2
Pounds, since the Schwerin establishment began to plant most of its
Young fry in the Doberan stream near Wismar. (See Deutsche Fischerei-
f‘«’it‘unm 1882, pp. 170 and 171; 1883, p. 18; also, Von dem Bo/rne’s

Pigcherei- Verhiiltnisse des Deutschen Reiches,” &c., Berlin, 1860, p. 83.)

Since 1860 the river Trave has been stocked with young salmon from
the piscicultural establishment at Lubeck, and the experiment has
Proved very successful. Besides the blue-backed salmon there were
also found silver-colored Rhine salmon, as eggs of both kinds had been

atehed. At one haul 800 pounds of Rhine salmon were caught near
tl_lﬂ mouth of the Trave. (Sce Cireular 1 of the German Fishery Asso-
Clation, 1871, p. 90, and Fritsche’s ¢ Die Flussfischerei in Bohmen,” Prague,
18.71, p. 45.) The Trave salmon fisheries developed still further, after
(since 1872) the fish-cultural establishment of Gremsmuhlen, near Eutin,
f‘lnder the superintendence of Mr. Bruhns) began to plant salmon fry
;U the river Schwarzan, which flows into the Trave. In 1878 tho Haff-
](rug fishermen canght 2,000 pounds of salmon, a larger quantity than

ad litherto been taken here. In 1879 the fishermen of Niendorf,
thaarheclk, 1affkrag, and Sierksdorf cauglt 6,400 pounds of salmon
d“riﬂg‘ the period from the beginuing of April till the 25th of April.

“Dfortunately we have no data respecting the Schlutup and Travemunde

Sheries, where likewise many salmon were caught. (Report by Mr.

ruling in Circular of the German Fishery Association, 1879, p. 69, and

881, 1. 148.) '

now come to the river Weser, whose salmon-culture I have already
’jl’(}an of in the current volume (Vol. VI) of the Deutsche Fischerei-
l;)ce":“”!l, p. 182. The salmon fisheries near Hameln, where these fish
aret‘ t.he}r first hinderance in ascending the stream in the shape of &
Ino?e weir, furnish a good basis for judging the results of artificial sa.-l-
tl]el-culture. After the llammeln town council had taken an interest in
in matter, and had established a salmon hatchery, which was placed

charge of Mr, Schiober, the plauting of sajmoun fry was begun i
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1858. In that year 80,000 were planted ; in 1859 and 1860, 30,000;
noue in 1861, 1862, and 1863 ; and from 1864 to 1866 a quautity vary-
ing between 28,000 and 39,000 per apnum. After another interval of
two years, the number planted annually from 1869 to 1874 varied be-
tween 10,000 aud 45,000. Asregards the following years I have no data.

To give an idea of the results obtained, I shall first give an example
from the so-called “ good old times.” IT'rom a report for the year 1713, it
appears that in that year there were caught near Hameln, all in all,
245 salmon, weighing 2,0194 pounds. (See Circular of the German
Tishery Association, 1880, p. 69.) After the plauting of young 11y, r¢-
ferred to above, the Hameln salmon fisheries increased in a wonderful
manner, the number of salmon being noticeably less in thove years when
no young fry were planted. There were caught, in 1562, 2,600 salinon
in 1863, 4,000; 1864, 5,000 ; 1865, 1,500 ; 1866, 1,100 ; 1867, 000 ; 1868,
1,500 1869, 1,300; 1870, 2,000; 1871, 600 ; 1872, 2,200; 1873, 1,000;
1874, 7,500 ; 1876, 2,300; 1877, 1,870; 1873, 1,200 ; 1879, 487; 1830,
1,250.  The statistics of the last two years, however, do not cowpriso
the number of fish caught near Wehrbergen and Lachem. TFor the
years 1881, 1882, and 1883, I possess no data.

The annual rent for the sulmon fisheries near the Hameln weir was,
in 1856, only 1,830 marks [8439] ; it rose to 12,000 marks [$2,856] for the
three-years’ period of 1866 to 1868 ; declined to 5,537 marks [81,317.69]
and 4,665 marks [$1,070.27)in 1869 and 1874, respectively ; rising again
t0 15,285 marks [$3,637.83] for the period frowm 1875 to 1879 ; and was
15,660 marks [83,751.08] in 1877279 ; and 10,005 marks [$2,381.19] in
1880. The Hude salimon fisheries, below the weir, the private property
of some citizens of Hameln, rented for 18 marks [£4.28]) in 1540, later
for 300 marks [871.40], and for 4,560 marks [$1,086.28] during the period
from 1877 to 1880. These figures certainly prove the suceess of salmon
plauting in the Weser, In Hameln we find the very rare instance of
fisheries whose results do not shun publicity, because the fisheries areé
rented to joint-stock companies whose shareholders demand full and
accurate statements,

Above Hameln, also, the salmon fisherics show a large number of fishy
compared with previous Yyears, whenever the condition of the river ena-
bled the fish to pass the weir referred to above. Thus, in the autum
of 1865, the Fulda salmon fisheries were so productive that a pound of
salinon sold for 30 pfennige [about 7 cents]. Mr. Schieber, of Hameln
caught 65 salmon from the zp), to the 8th of November, near Daub’s
Mill, on the river Eder, a tributary of the lulda (sce Cireular of thio
German Tishery Associatiou, 1872, p. 195). Of late years the Fisbery
Association of the district of Kassel has also taken up salimon-culture
and plants salmon fry in the waters of that district, so that, we may 100k
for still further development of the salmon fisherices,

If during the last few years the Humeln salmon fisherics have beeb
less productive, the reason therefor must e found in unfavornble
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conditions of the water and the weather, and also in the fact that nu-
Inerous salmon figheries are now carried on also in the Weser below
Hameln. Preuss says, in an article published in the Weser-Zeitung in
1874, and reprinted in the circulars of the German Fishery Association,
1874, pp. 74 et seq., entitled ¢ Fish and Fisheries of the Lower. Weser,”
that the salmon fisheries had reached their lowest ebb; in that year a
Single large salmon (weighing 25 pounds) had been caught near Kase-

urg, while smaller fish, weighing from 1 to 2 pounds (here we recognize
the results of the Hameln establishment) were more frequent. About
the year 1879 the salmon fisheries of the Lower Weser began to in-
Creasc very perceptibly. In 1879-’80 an unusual number of salmon,
Weighing from 334 to 5 pounds, were observed near Stolzenau, and in
1880’81 extraordinarily large quantities of salmon were caught. It de-
Serves to be mentioned that at that time, even during the most suc-
Cessful fishing season, nearly all the fish caught weighed 9 or 10 pounds,
4 uniformity which had ucever been observed before, and which also
Points to the planting of artificially-hatched fry farther up the river.

€e ¢ Report by Mr. Kleinschmidt, of Stolzenau,” in Circulars of the

crman Fighery Association, 1878, p. 147.)

The salmon fisheries of the Lower ‘Weser, which formerly had hardly
Unounted to anything, began to develop rapidly, and new fisheries
Were started. On the river banks from Oslebshausen (13 German
llli.]es [6 or 7 English miles] below DBremen), as far as the Baden

s (24 German miles above Brewen), there ate now said to be 16 or

7 Salmon fisheries. In Bremen itself four different fishery associations
afe engaged in the salmon fisheries (Deutsche Fischerei-Zeitung, 1883, p.
-99). Alvhough some of the Bremen salmon fisheries are not favorably
Ocated, the Lower Weser has nevertheless, of late years, yiclded a
“ongiderable number of salmon. In February, 1882, for instance, so
Many Weser salmon were brought into the Geestemunde market that
the_y were sold at 1 mark 70 pfennige [40 cents] per pound. In the
SPring of. 1883 the salmon fisheries of the Lower Weser were still more
prodlmtive. In view of these circumstances, it is not surprising that
¢ Hameln salmon fisheries do not always yield as good results as in
Tmer times, when there were but few such fisheries on the Lower
eser, hd

Tl}e territory of the River Ems, where the saulmon fisheries had also

a%hned’ and, properly speaking, have, with few exceptions, never
am°“nted to muech, has since 1878 been stocked with young salmon on
in :‘11;30 Se_alc by the German TFishery Association. A small beginning
sal at direction had been made in 1872 and 1874, when 17,000 young

Won were planted. As to the results, I have but very few and im-
p:"fect data, as many portions of this territory are but sparsely popu-
Bt fl, and bat little attention is given to the salmon fisheries and their

Atisticy, .

Near Quakenbruck there wero exceptionally successful salmon fish-
H. Mis. 68——29
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eries in the autumn of 1874, while during the following ycars, they were
poor. The suecessful fisheries of the year 1874 may possibly be traced,
to the plantiug of young salmon in 1872, for the male salmon often
leave the sea and ascend the rivers in their third year. In the autun
of 1881 a considerable number of salmon were observed at the Hanock:
eunfahr weir (which hay o salmon-way) above Lingen. 1n the Hopster
River (i. e, in its lower portion) there were caught, in 1850, 9 salmon;
in 1881, 62; and in 1882, inclusive of those caught in the lower portion
of the Voltlager stream (2 tributary of the Hopster River), about 500
pounds. The Quakenbruck salmon fisheries in the river Haase, in 1880
yielded 20 salmon; in 1881, 50 ; and in 1382 (including some fish caught
in the Wran, a tributary of the Haase), 900 pounds. '

Near Friesaythe (Oldenburg) the annual yicld of the salmon fisheries
was, under favorable circumstances, abont 40 tish; while in the autumi
of 1882, although the fisheries conld onl ¥ be carried on for eight days,
owing to the high water, 30 salmon, weighing on an average 10 pounds
apiece, were caught during that short time, from which we may dravw
the couclusion that g larger number of sahmon than usual came that
way.

I must not forget to notice that a number of salmon 1made their ap”
pearance in the river Werge (a tributary of the I2ms), near Munsters
where I planted young salmon in 1878. Tavored by the high water, &
number of salmon coniing from the sea crossed the weir in the IS
near Rheine and ascended the Werse, where, in the beginning of Jui)s
1882, salmon very unexpectedly made their appearance near the ITavieh: -
borst Mills. Owing to the lack of the necessary fishing apparatus, only
a few could be caught; bat when the water had again become clear
some 20 salmon could be observed in front of the mill-dam. Iiven the
oldest inhabitants could not recollect ever having scen salmon in thab
neighborhood. (See Circulars of the German Fishery Association, 188%
bp- 129 and 130; 1883, p, 15.) In July, 1883, some more salmon were
-seen In the Werse, and both in its lower portion, as well as in the EmS
near the place where the Werse flows into it, many such fish have bee?
observed, as is stated in the official reports.

I now come to the Rhine, one of our most important salmon rivers
and my observatidns will of course also embrace the Netherlands, where
the Rhine flows into the sea, ‘ :

When the French Government was still in possession of Huninge?:
it took great trouble to introduce young salmon in the Rhine valley?
and since 1870 Germany ang Switzerland have continued to plant youbs
salmon.  During the period from 1879 to 1881, young salmon from H¥
ningen have also been planted on French territory near the sources ©
the Moselle, near Epinal, &c. The N ctherlands have also followed fih‘?
example set by Germany, and the Dutch Government pays rewards for
the planting of young salmon, . ]

The largest share of the Rhine salmon fisheries at present belong®
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to the Netherlands, which country makes the very best use of her nat-

ural advantages. The Dutch catch a very large quantity of salnon ;
4nd even in poor years the monthly yield of their salmon fisheriesis esti-
Wated at about 10,000 fish (Deutsche Tlischerci-Zettung, 1880, p. 269). The
Success of the salmon fisheries in the Rhine valley, from the Dutceh-
German frontier, mainly depends on high water in the Netherlands at
the scasons whon the salmon ascend the river, and when the Dutch
fisheries either come to a close or are only carried on in a desultory
anner. Unsuceessful German and Swiss salmon fisheries (as those
of 1879 and 1880), even when the conditions of water and weather are
Lot entirely unfavorable, must not lead us to the conclusion that thoe
Dlantixlg o' young salmon in the Germuan portion of the Rhine valley
3 been a failure. Thus, Mr. Bieler, of Basel, reports, in 1880, that
for tne last three years there had been more silmling (salinon which
Ve not yet been to sea) in the Rhine, than the oldest fishermen could
Tecollect (Deutsche Fischerei-Zeitung, 1880, . 411). Not to trace such
acts to the planting of artificially-hatched young salmon is sheer ob-
stiu'tlcy in spite of better knowledge. If we could get reliable and full
Teports on the Dutch salmon fisheries, conclusive proof could doubtless
N furnished of the good results of the planting of young salimon inthe
Riddle ana upper valley of the Rhine. Unfortunately this has, so far,
n_(’t’ been possible. The statisties of the salmon brought to the Kra-
IH’QSChe Veer (the largest Dutch fishmarket) do not give us the full
8ures, because the dealers often buy their fish direct from the fisher-
Ben, The number of fish brought to the Kralingsche Veer by the fish-
rmay, hag also decreased, owing to the fact that all fish brought to that
Narket have to pay o tax of 5 per cent of their value. While in 1863
1300 salmon were brought to the Kralingsche Veer, the number in
9 was only 15,600, which decrease, under the existing circumstances,
Cu.n by no weans be construed into a decline of the Dutch salmon fish-
eltles- (Scee Mr. Quakernaat’s Dutch report, in Cirenlars of the German
"Sh.ery Association, 1871, I, p. 24.) During the period from 1870 to
80 the largest number of salmon brought to the Kralingsche Veer in
2{15]'("‘4-1‘ wag 77,070 (in 1874), and the smiallest 21,687 (in 1870). (See Cir-
4r8 of the Gierman Tishery Association, 1881, p. 148.)

- view of the Dutch robbery-system of fisheries, wo may well main- .
o that, if Germany and Switzerland did not annually plant large
q.ua‘ntities of young salmon, the Dutch fisheries would not long con-
e ag guccesstul as they are at present. Such rich fisheries caunot
Rerely pe the result of natural spawning, for on the Upper Rhine the
Waters in which the salmon find suitable spawning places are anythiyg
Rumerous. To become convinced of this, one has only to see the
TS and streams which in Baden flow from the Black Forest into
0 Rhine, and which in their lower and middle course have génerally
‘Ue“ subjected to 50 maay improvements that it wonld be hard for the
oL to fiud o spawning place ; nuwerows weirs, morcovor, hinder the

g Ve
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salmon from reaching the upper and more favorable portions of thesc
tributaries of the Rhine. If Germanyand Switzerland were for a num-
ber of years to cease planting salmon fry in the Rhine valley, the results
of the Dutch salmon fisheries would soon undergo a change, and tho
Dutchk might be induced to carry on their fisheries in a more reasonable
way. But, as it is, we go on planting salmon fry from year to year and
only reap those fruits of our trouble which mere accidents procuré
for us. .

That in spite of this, and in spite of unfavorable years, the salmon
fisheries on the Upper Rhine have, on the whole, progressed, will be
seen from the rent paid for the salmon fisherics near Badish and Swiss
Laufenburg. In 1860 the rent was 4,000 francs [$772]; in 1866, 8,000
francs [$1,544]; in 1872, 17,000 francs [$3,011]; in 1878, 23,600 francs
[84,654.80]; and in 1880, 30,500 francs [85,886.50]. (See Circulars of
the German Fishery Association, 1882, p. 170.)

.A remarkable proof of the success of planting young salmon was fur-
nished in the river Kyll, flowing into the river Moselle below Trovess
where many years ago salmon had become a great rarity. After I ha
in 1876 planted salmon fry in this river, by commission of the Germah
Fishery Association, the first salmon made their appearance in the K).’l
in the autumn of 1879, when about 30 were caught near Ehrang, while
in the autumn of 1880 the number rose to 150. We should not fail t0
mention that the fish which were caught in the Xyll, in order to reach
that river, had to clear the weir at the junction of that river with th¢
Moselle, which they were enabled to do at certain times by the ul”
usually high water. Many of the salmon, however, will have found if
Impossible to do this, and they would remain in the Moselle and b¢
come the prey of the fishermen of that river. The good salnon fisheries
in the Lower Kyll in the autumn of 1880 lowered the price of salmo®
iu that part of the eountry to 50 pfennige [11% cents] per pound. A8 ¥’
gards the following years I have no statistics.

Of late years the Fishery Association of the rivers Ruhr and Lenn®
at Menden, in Westphalia, has begun to plant salmon fry, and &]I'ea_dy
good results are apparent, especiall y since the murderous trap at Broich
was abolished. Whenever the condition of the water is any way
_""mbler.numemus salmon make their appearance in front ot the Welr'
in the river Ruhr, near Witten, and some of them even go as far 2°
Arusberg, a thing which did rot happen before for a great many yea™”

Another, though not such a striking, example of the success of artill
cial salmon-culture was furnished last winter at Freiburg, in Bade™
when, favored by the high water, a number of salmon ascended'f’he
river Dreisam as far as the city of Freiburg, no doubt as a result of tho
planting of salmon fry farther up the river some years previous. ]
oldest people at I'reiburg do not recollect ever having seen salmon Pe
fore in that part of the Dreisam. During ten days about 100 poud 0
of salmon were caught, all young male fish, with the exception of &
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old female, weighing on an. average 5 pounds. These salmon were
Canght only with the view to get eggs for artificial hatching; if the sal-
Ion fisheries at that time had not been closed for others on account of
the scason of prohibition, they would, although somewhat hindered by
the bigh water, have yielded still better results. Inthe Danube, where
fOI'merly there were no migratory salmon, the German Fishery Associa-
tion has, in the upper parts of the river, for some years planted fry of
Rhine and California salmon. The results of these plantings have not
Yet appeared.

From this brief review it will be sufficiently evident that the efforts
of the German Fishery Asscciation have not been in vain, but have, in
any instances, been crowned with remarkable success. In spite of
this, Professor Malmgren thinks that the German Fishery Association
hag 105t the confidence of the Government, for, on p. 14 of his pamphlet,

8 8ays: ¢It is a very noteworthy fact that the German Government,
Which hitherto has specially favored the enterprises of the German
'_iﬂhery Association, and which very materially aided the Berlin Expo-
Sition of 1880, which had been planned by that association, last year
refused even the smallest appropriation to enable Germany to be rep-
Tesented at the International Fisheries Exhibition in London, in conse-
Quence of which the association has been compelled to abandon its idea
of participating in that exhibition.”

Any one who can read between the lines will readily see that Professor

almgren thereby means to intimate that the German Fishery Associ-
Ation, whose work had been in vain, had lost the confidence of the Ger-
an Government, as was shown by its refusal to grant, an appropri-
" Ation,  Professor Malmgren may rest assured that the refusal of the
3ppropriation was not owing to this cause. Before the president of the
48s0ciation made the request of the Government he asked a number of

€ members for their opinion on the subject. I was also asked for my
Pinion, and T do not hesitate to give once more the views expressed by
e at the time. I thought it my duty to call attention to the fact that

Bgland, although occupying a very prominent position among the
n,a‘ti0ns engaged in fisheries, refused to participate officially in the Ber-
2 Exposition. Ounly a few firms engaged in the manufacture of fish-
08 tackle had made an exhibit, and besides these, if I remember right,
- few private individnals had exhibited a few insignificant articles.

Very visitor to the Berlin Exposition will remember the scantiness of

'¢ English department. JXven the Chinese had shown more sympathy

th our efforts than proud Britaiu, which looks with envy upon our
gr‘?“t national uprising, dating from 1871. After Germany had suf-

Clently shown at the Berlin Exposition what it can do in the matter of
ShQPiCS, and as we, after England’s action in 1880, did not fcel under
40y special obligations towards that country, my opinion was that, un-
°r the circumstances, it would be best for Germany not to be officially
Tepresented at the London Exhibition, all the more as & considerable
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sum would have been required to do this in & manner worthy of ouf
country. I believe that many other persons entertained the samé
views. If the president of the German Fishery Association asked the
German Government for an appropriation, it was a step dictated by
simple politeness. The Government did not comply with the requesf,
because it thought that no special advantage could be derived from our
being represented at the London Exhibition. The president of tho
German Fishery Association hasnot been painfully disappointed therebys
nor has the German Government by its action intended to express any
displeasure with the association, for, at the instance of the Government,
a number of prominent members of the association were sent to Lon-
don in order to report on the exhibition. These reports are to be pub-
lished by the German Fishery Association, for which purpose the Gov-
ernment has granted an appropriation,

AUSTRIA.

In this country artificial fish-culture has also, during the last ten
years or more, made good progress.  Very remarkable results have
been obtained in Bohemia as regards the salmon-cultnre of the valley
of the Elbe, and this at a very trifling expense, as bas already beel
stated under the head of Germany. Young salmon have also, during
the last few years, been planted in the territory of the Upper Vistala,
but so far no results can be recorded. Aunstria has more especially
devoted her efforts in artificial fish-culture to the various kinds of troub
and, as I have been informed, very satisfactory results have been ob-
tained by private individuals,

If Professor Malmgren endeavors to find some connection between
the closing of the Salzburg establisliment (founded in 1865) and tho
decline of artificial fish-culture, he certainly labors under a mistake.

Is true that Professor Malmgren mentions the article on the Salzburg
establishment, by M. Schrayer (Deutsche Tischereci-Zeitung, 1882, p. 151)"
but without quoting those passages which show its defects.  Schraye!
states expressly that the Salzburg establishment was by no means #
model institution, but that it suffered from a combination of unfor”
tunate circumstances. The two branch institutions of Seckirchner a0

Hintersce, although in g good condition, were not able to save the
main establishment. Ag carly as 1871 T learned from very good at”
thority that the establishment, rested on an unsound basis, and woul

sooner or later have to be cloged. W hy does Professor Malmgren pass

these facts in silence, althongl he must certainly have been acquainte
with them from Schrayer’s article 9

FENGLAND.

DPrafoce . . t

Professor Malmgren questions whether artificial fish-culture has mer
with any suceess in Bogland, and aseribes the increase in the numb‘;e
of fish to the strict observance of the sessons of prohibition. PeoP
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in En gland, howover, feel convinced that artificial fish-culture has con-
tributed its share towards the development of the salmon fisheries, of
-Course aided by the strict prohibitory measures, to which our German
fishermen object so much. It is beyond a doubt that the large salmon-
Cultural establishment at Stormontfield has greatly promoted the Tay
Salmon fisheries. I possess no extended information relative to the
English fisheries, but I have been told recently that in July, 1883, the
Scoteh salmon fisheries were exceptionally productive, especially near
Ca»rloway, Loch Resort, Uig, and Kean. One hundred salmon have
been caught there at a single haul, weighing from 10 to 30 pounds
Apiece., In consequence of these rich fisheries the price of salmon fell
to 6 bence per pound. At the same time great quantities of salmon
Were observed near the Lewis Islands. People there are generally con-
Vinced that these results are due to artificial salmon-culture in connec-
tion with the prohibitory measures (Deutsche IFischerei-Zeitung, 1883,
D. 279). As faras I can learn, people in Iingland are likewise satisfied
With the results of artificial trout-culture, and during his visit to the
Ondon Exhibition, Professor Malmgren might have learned that peo-
Dle in England do not share his gloomy views regarding artificial fish-
Culture in geucral.
A very encouraging fact is mentioned regarding Loch Leven; one
'Undred years ago the income from the fisheries in that lake did not
YMount to more than £700 per annum, while now, thanks to artificial
ﬁsh~0111turo, it is upwards of £3,000 [$15,000]. As an instance of the
Vay in which even comparatively poor fishermen are benefited by arti-
Icial fish-culture, we may mention the fishermen of Costa (Yorkshire),
- Who annually plant from 12,000 to 14,000 trout fry in their waters and,
Obtain very good results. (See report by Raveret-Wattel in Circulars
f the German Fishery Association, 1882, p. 65.) The number of fish-
Ty associations in England is very great. Unfortunately the Iinglish
Pvﬂ-ters, in spite of all prohibitory measures, suffer frequently from the
ln.iurious influences of manufactures, and artificial fish-culture will
Oubtless do its share towards remedying this evil.

SWEDEN.

. The great activity in the field of artificial fish-culture which we find

Wweden, is, according to Professor Malingren, without any result as
Tegards the increase of fish in the open waters. IHe mentions, among
® rest, the closing by the Government of the normal fish-cultural es.
t&blishmem; of Ostanbeck, after it had been in existencee for eighteen
Years, T do not know what circumstances have bronght about this re-
Sult, bug ig secems to me a forced conclusion to consider it, as I’rofessor
almgrey does, as an indication of the decline of artificial fish-culture
]_n SW(E(len, especially if we consider the undoubted resnlts of artificial
fish-cu]ture in other parts of that country.

efore T give any instances I must once more refer to the diffienltics
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already mentioned under the head of Russia, under which fish-culture
labors in the North of Europe, owing to the spring-water theory. If
fish-culture in Sweden had not to suffer from these difficulties it would
undoubtedly be able to show much greater results. Mr. von Yhlen, the
Swedish inspector of fisheries, discussed this whole question some years
ago in an article on “salmon-culture in Sweden ” (Deutsche Fischerci-
Zeitung, 1880, pp. 130, 189, and 214), and has recommended the use of
ice for cooling the spring water. -

In spite of this, artificial salmon-culture in Sweden has not been a
vain labor, as Professor Malmgren seems to think it has. Although the
data in my possession are very scanty, they nevertheless show someé
remarkable instances of the success of salmon-culture, According to
the official report, Sweden, in 1883, had 60 fish-cultural establishments,
mostly engaged fn salmon-culture (Deutsche Fischerci-Zeitung, 1883, P-
45). The following data will show that, on the whole, the labor of
these establishments hag not been in vain. In 1870 the Nissa RiveD
which flows into the Cattegat near Halmstad, did not contain a single
salmon. After it had been stocked with salmon fry, 25,000 pounds of
salmon were caughtin 1878, a result which, in Sweden, is traced directly
to fish-culture. (See Deutsche Fischerei-Zeitung, 1878, p. 355.)

Salmon-culture is also carried on on the Laga River (which flow$
into the Cattegat south of the Nissa). The salmon fisheries in that
river had steadily increased for several years, and in the autumn of
1881 such an extraordinarily large number of salmon was observed that,
near Karsefors, they actually filled the river from bank to bank.
(See Deutsche Fisclwrei-Zeitung, 1882, p. 237.) .

On the Ljusne River, which flows into the Gulf of Bothnia, and Wh{ch
possesses several salmon-cultural establishments, the salmon fisheriés
are exceedingly productive. Near Ljusne, where the prinecipal salmon-
fisheries are carried on, there were caught, in 1881, 3,432 salmon, Weigl,l'
ing 67,160 pounds, and valued at 30,481 crowns [$8,168.90]; and thiS
resultis considered ag entirely due to the fact that salmon fry have beel!
repeatedly planted in the Ljusne River. i

Near Carlstad, on the Wener Lake, the salmon fisheries became ul'”
usually productive towards the middle of J une, 1883, from 400 to 50
salmou being brought to market every day (Deutsche Fischerei-Zeituny
1883, p. 219). Are we not justified in ascribing this to the results of
salmon-culture on the Klar River, which flows into the Wener Lake ¥

NORWAY.

The reports on artificial fish-culture in Norway, and especially on sal
mon-culture, are somewhat contradictory ; but, on the whole, the result®
do not appear to have been very satisfactory.

As Professor Malingren shows from official documents, 240 private
fish-cultural establishments have been started in Norws ¥y since 1856, the
majority of which were engaged in the culture of trout, salbling, auc
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marine, while only about one-third devoted themselves to salmon-cult-
ure.’ The greater number of these establishments bave been closed in
course of time, owing to the unsatisfactory results, so that in 187879
only 38 were in existence, 16 of which were engaged in salmon-culture.
Most of these 38 establishments are very small, only 5 reaching an annual
broduction of 100,000 young fish. Although for a long time 1,000,000 to
1,600,000 salmon fry have annually beeu planted, no certain proof can be
furnished—as Mr. Landmark, inspeetor of fisheries, states in his report
for 1881—that artificial fish-culturc has been in any way a benefit to
the Norwegian salmon fisheries, which on the contrary seem to have
declined.

As Director Haack says in the Official Reports on the International
FiShery Exposition at Berlin, 1880, in the chapter on fish-culture (p. 37),
Salmon-culture in Norway was carried on in 50 rivers, as he was orally
Informed by Mr. Wallem, the Norwegian commissioner. Although this
Culture is not carried on extensively, the salmon fisheries, formerly on
the decline, are said to increase slowly but steadily. :

A report from Christiania, published in the Dcutsche IFischerei-Zei-
tung, 1882, p. 28, describes the Norwegian salmon fisheries in 1881 as
°n the whole satisfactory. In the northern districts these fisheries were
Dot 50 productive as formerly, but along the entire southern coast, from
Arendal to Namsoe, both in the sea and in the rivers, it was better than
during the preceding years. In spite of this the report says that it can-
Dot be denied that the salmon fisheries are on the.decline, and the eause
of this is thought to bo the very lax way in which the prohibitory meas-
Ures are observed. :

It appears from the above that the condition of affairs in Norway
‘aves much to be desired. I have not been able to obtain any further
Information as to the causes of the closing of so many fish-cultural es-
tmﬂishments, but I am inclined to believe that one of the principal
Causes is the spring-water theory, to which I have already referred
Under the heads of Russia and Sweden. This method will secure only
Nsignificant results, and be the source of many disappointments. It
Should, moreover, be taken into consideration that salmon-culture in

Orway is only managed on a swall scale by the various establish-
Ments, and doubtless with considerable loss. If, in addition to this,

© prohibitory measures are not strictly observed we need not be sur-
prlﬁ_ed if the salmon fisheries do not increase as much as is hoped for.

b is probable, however, that they would have declined still more if
8Y had not here and there been aided by artificial fish-culture.

The Norwegian Government is fully aware of the necessity of a
Ghauge as regards the stricter observance of the prohibitory measures,
304 gome time ago laid before the Storthing (the Norwegian Iarlia-
ient) the draft of a law aiming at a uniform regulation of the salmon
an.d salmon-trout fisheries. Among the reasons for this law the de-
¢line of the salmon fisheries is mentioned, and their promotion by strict
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prohibitory measures pointed out as an urgent necessity. The pro-
posed provisions of the new law go very far, prohibiting, among the
rest, the catching of salmon and salmon-trout in the sea from August
26 to April 14, and in the rivers from August 26 to April 30. (See
Deuische Fischerei-Zeitung, 1883, p. 262.)

DENMARK.

Although Professor Malmgren does not mention this country in his
report, I must briefly refor to it. For the information given below I
am obliged to the editor of the Viborg Fishery Journal.

As in Denmark the fisheries are not regulated by law, and prolib-
itory laws are unknown, artificial fish-culture is only carried on to &
very limited extent. Years ago salmon-culture was carried on in Den-
nark, but only on a very small scale. In Jutland there are at present
only five fish-cultural establisl ments, principally engaged in raising
sea and brook trout. The quantity ot eggs annually hatched in these
establishments varies from 20,000 to 300,000, and the fry obtained in
this way is plantedq in lakes, ponds, and brooks. The oldest fish-cult-
ural establishment in Jutland is the one in Viborg, which was founded

.in 1865, in order to stock the lakes of that meighborhood with lalif’
trout (Trutta frutta), whieh hitherto were not found there. The accli-
matization of this trout in the lakes near Viborg has been successfu?,
and this migratory fish has become a permanent fish. Since the Vi
borg establishment hag annually planted 20,000 of the fry of this fisly
several hundred pounds of Trutta trutta, mostly weighing from 5 to 10
pounds apiece, are annually canght in these lakes. The result would
be still better if circumstances did not prevent the use of large nets
and allowed only the use of small nets and lines. These acclimatized
sei trout differ from their relations in the sea by having a shorter and
broader shape ; their flesh is never red, but always white. Although
the Viborg establishment is only of limited extent, the results obtained
are n.evertheless & proof of the of success artificial fish-culture.

It is a very remarkable fact that of late years numerous schools of
young salmon have made their appearance near the Danish island ©
Bornholm. Enormous quantities of these fish have been canght there
during thelast few years., 7 would, in this connection, refer to an ar-
ticle by Finn on the fisheries of young salmon near Bornholm ( Dewtscho
Frischerei-Zeitung, 1883, 1. 145), which, written in favor of prohibitory
measures, says that beyond a doubt theso young salmon came from the
rivers of some other country op the Balti¢, as no salmon-culture whatever
is carried on in Bornholm, 7t is probable that these young salmon are
the produacts of Swedish and Gernan salmon-culture,  J ust as with 18
the Bornholm fishermen maintain that these young salmon are nob
Salmo salar, but a smaller kind of salmo spawning in the sea, a vaguo
assertion which is only made in excuse of theso reckless fisherics.
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UNITED STATES.

Profegsor Malmgren admits that some good results have been reached
in shad-culture, but as regards the results of other fish-cultural experi-
ments he is exceedingly skeptical. The results obtained in shad-culture
deserve some fuller mention than Professor Mamlgren makes of them.
The shad had become somewhat rare in the Ameriean rivers, o much so,
in fact, that when Professor Baird in 1873 intended to make a beginning
with shad-culture in the Savannah River, Georgia, he could not obtain
there the necessary spawners. The first attempt at shad-culture was
made in the Connecticut River in 1867, and during the period {rom 1868
t0 1873, 20 shad hatcheries were engaged in {he culture of that fishin the
United States. Convincing proof of the favorable influence of artificial
fish-culture was furnished in the Connecticut River, where young shad
had veen planted since 1867. In the spring of 1370 unnsnally large
Schools of this fish were observed in Long Island Sound, ncar the
Mouth of the Conneeticut River, and in May of the same year such
Chormouns masses of shad were caught in the river as to throw into
the shade even the best fish years of former times, some hauls yielding
from 2,000 to 3,000 fish. The number of fish caught in 1871 and 1872
Was even greater, execeeding anything since 1811, In 1872 the price of
shad on the Connecticut River fell (o from 5 to 10 cents apiece.
~ On the Hudson and the Merrimace the number of shad has likewise
l__"(fl‘ea-sed greatly., On thé Hudson the price of shad in 1877 fell to
Yor 6 cents apiece, and these fish were cheaper than 20 years ago, when
the price was three times as bigl. (Cirenlars of the German Fishery

Ssocintion, 1874, p. 685 1875, p. 327; 1877, p. 43.) .

Satistactory proof of the success of salmon-¢nlture in the United

tates has also been furnished in the Connecticut River. After the
Salmon, in consequence of the construction of a weir, had since 1798
gradually disappeared from this river, a beginning was made in 1869,
With the planting of salmon 1ry above the weir.  In 1878, the salmon
again made their appearance in the Connectient River, and by the
Middle of June of that year 500 salmon had heen eanght. (Sce Von

ehr's « Amerikanische Lesefriichte” in Civenlars of the German Fishery
ASsociat.imi, 1878, p. 77, and 1879, p. 08.) Artificial salmon-culture
138 likewise proved very suceessful in California.  As Professor Baird
re[’m‘tﬁ, the stock of fish in a California river, where annually 2,000,000
fr.‘:’ had been planted, rose from 5,000,000 to 15,000,000 pounds. (Dewtsche
Fischerei. Zeitung, 1838, p. 316.)

Suceessful attempts have also been made in the United States to
Cultivate artificially the eod. After the United States fish-cultural es-
t_‘lblishments at Gloucester and Wood’s Ioll, Massachusetts, had planted
'Y of the cod, the fishermen on the coast of New Hampshire, near

Ortsmouth, in the autumnof 1832, observed great numbersof small cod-
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fish, measuring from 4 to 6 inches in length, somethiug whick had never
been observed before. (Deutsche Tischerei-Zeitung, 1882, p. 369.)

_ Artiﬁpial fish-culture in the United States has been materially aided
by the Government, and has been very successful, It should, howgvel",
be remembered that all these experiments have been made in the Ameri-
can style, that is, on a vast scale, the number of young fry planted far
exceeding those planted in Germany.

CANADA.

The same zeal for promoting the fisheries has been displayed in
Canada, in whose waters the number of fish had more or less de-
creased. Since the end of the sixth decude of the presont century if
has been the aim of the Canadian Government to promote the fisberies
by suitable prohibitory measures, by aiding artificial fish-culture, and
by constructing fish-ways. As Professor Malmgren states in his pam-
phlet, it was Samuel Wilmot who ecarned great credit by introducing
artificial fish-culture in Canada. In the autumn of 1866 Wilmot made
the first experiments with salmon-culture in Baldwin Creek (now Wil-
mot’s Creek), a small river in Ontario. At that time salmon were not
frequent in that part of Canada, for in the autumn of 1867 only about
30 were caught. In the autumn of 18GS numerous young salmon made
their appearanco in Wilmot’s Creek, measuring about 22 inches in
length ; among all these salon there were only three old ones. Ifor
twenty yearsno young salmon had been scen in these waters, and there
could hardly beany doubt that this was a result of artificial fish-culture.
The continued blanting of fry since 1868 bas tended to increase the nub-
ber of salmon, 50 that in 18G9 in the fish-house, which the salmon enter
of their own accord for the purposc of spawning, more than three-hun-
dred were observed at one and the same time. A great many moré
engaged in spawning, were observed in the portion of the river extend-
ing from the fish-house to the lake (two English miles). (See Jagors
Fischerei in Hanada, in Circulars of the German Fishery Association
1873, pp. 20 and 21.) ~

After such favorable results the Canadian Government has not failed
to extend material aid to artificia] fish-culture, so that in 1881 there
were ten hatcheries wlere, besides salmon, the whitefish (a kind of
marane), lake trout, and brook trout were cultivated, the two last-men-
tioned kinds, however, only on a limited scale, Satisfactory results
were reached with whitefish) jn the Detroit River, where the Canadians it
1878 caught 45,800; in 1879, 77,700; and in 1880, 103,500, The curren®
expenses for Canadian fish-culture in 1880 amounted to 12,000 marks
[$2,856], and in that same year 21,500,000 fry were produced, among
these 1,800,000 whitefish. In rivers where the salmou had become X
ceedingly rare, these fish have increased from year to year, thanks t0
the active efforts in the matter of fish-ealture. (See Raveret- Wattel’s
Report on Foreigun Fisheries in Circulars of the German Fishery A8S0

N
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Liation, 1882, p. 68 et seq.; and Report of the Michigan Fish Commission
in Circulars of the German Fishery Association, 1882, p. 71.)

Professor-Malmgren thinks that there are no reliable data on the
Tesults of fish-cnlture in Canada, and that the undeniable fact of an
increase in the number of fish must be owing to strict prohibitory meas-
ures. Without, attempting to inquire why Professor Malmgren feels
Coustrained to doubt the reliability of the Canadian reports, I must
state that, for my part, I am inclined to believe that the undoubted
Yesults are eaused by culture and prohibition combined. Why should
the increased number of fish be caunsed only by natural spawning pro-
tected by prohibitory measures? Does Professor Malmgren not con-
Sider artificially-produced fry capable of life and development, or does
he share the opinion of some people, that only artificially-produced fry,
but not that which is produced naturally, becomes the food of larger
fish? I ain not able to explain the contradiction in Professor Malm-
gren’s views, and shall be greatly obliged to any one who will assist
e in solving this problem.

I herc,w1th close this sketeh, which gives mere]y an outline of tho
Tesults which, so far, we have been able to chronicle in the matter of
Artificial fish-culture. The reader may judge for himself, whether tho
Verdiet which Professor Malmgren has pronounced on artificial fish-
culture is justified by the facts. Let us rejoice in the results reached
50 far, and not be discouraged by pessimistic views like those expressed
by Professor Malmgren, Lut continue to develop this industry in a
Yational manner. Quiet labor will find its reward in the future.

FREIBURG, BADEN, GERMANY.
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