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



[5] FAILURES AND SUCCEBSES OF FISH-CULTURE. 441

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
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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-






