XXXIV.—TIIE TOOD AND MODE OF LIVING OF THE SALMCN,
THE TROUT, AND THE SHAD.

By . BarrURTEHL*

PREFATORY NOTE

A few preliminary remarks are demanded in explanation of {his article.

The (IULStiOH ill\'Cbti"’ﬂt(,d is whether the C'lt('llillg of what is called
“ Riimpchen ” in certain parts of Germany (and in this case in the vieinity
of Bonu) is injurious in reference to the species of economical importance.
As the investigation has reference to forms or combinations which have
certain techunical designations without exact English synonyms, those
designations are retained in tho translation. They may be explained as
follows : ‘

“ Riimpchen ” is the collective name for small fresh-water fishes in
Western Germany, and under it are confounded small {ull-grown fishes
as well as the young of larger species. There is no exact English equiv-
alent for the term ; the word ¢ minnows” being restricted properly to
swall eyprinoids, while ¢ fry,” altbough sometimes used as a collective
name for small fishes, is in intention applicable rather to the very young
of various specics.

It has been also deemed expedient to retain the German names of

the several species in question. These, however, have exact English

synonyms, viz : N
The “ Lutter-Riimpelien,” or “ Siisse Riimpehen,” (Cobitis barbatula,)

is the “loach” of the Inglish.
Tho “Riedlingchen,” or ¢ Bitter-Riimpehen,” (Phoxinus lewvis,) is the

“miunow?” of the English. )
The “Giliwehen” (Gobio flunatilis)isthe “gudgeon?” of the Inglish.
The ¢ Kaulkopf” (Uranidea or Cottus gobio) is the “miller’s-thumb?” of

the Iinglish,
The word “Gesamns” corresponds as nearly as may be with the En-

glish word ¢ fry.”
The species whose food has been especially examined have been

named in accordance with the views of Sicbold, and are respectively

» Ucl)c-l-' Nabrung und Lobensweise der Salme, Forellen und Maifische.—~Inaugural-
Dissertation zur Erlangung der Doctorwiirde bei-der plilosophischen Facultiit der
Rhcinischen Friodrich-Wilhelms-Universitiit zu Bonn eingereicht und mit den boigefiig-
ten Thesen vertheidigt am 19. Decomber 1874 von D. Barfurth, stud. rer. nat. ang
Boon, Druck von Carl Georgi. 1874. [8vo, 41 pp. J—Reprinted from
Translated by O. Jacobson,

Dinglakeu. .. ..
Archiv (iir Naturgeschichte.
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(1) the salmon, (2) the sea-trout, (3) the common river-tron® of Europe,
and (4) the Allice shad. These, in accordance with the nomenclature
gencerally prevalent, are (1) Salmo salar, (2) Salmo trutta, (3) Salmo fario,
and (4) Alause vulgaris. The old genus Sulmo has been differentiated
by Siebold into two genera: (1) Sulmo, including the charrs and hucho,
distinguished by the vomer being abbreviated, the anterior short portion
thereof alone armed with teeth, the hinder longer portion (shaft) being
wholly toothless in the old as well as in the young; and (2) Trutta,
including the salmon, sea-trout, river-trout, and related species, whose
vomer is elongated, (the anterior short portion being with or without
teeth,) and the hinder clongated portion (shaft) armed along its entire .
length with teeth, which, however, in the very old are more or less lost.
These would respectively correspond to (1) Salvelinus Bon. emend.
(=Salmo Siebold) and (2) Salmo Linn. Bon. emend. (=T2rutta Siebold).

The “Maifische” of the Germans is the common shad or Allice shad of
the English, (Alosa vulgaris,) and is very closely related to the shad of
the American coast (Alosa sapidissima).

THEO. GILL.
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INTRODUCTION.

In the year 1852, the Prassian government{ proposed to forbid the
“Riimpchen-fishery,” as it was believed that, in consequence of such
tishery, species which when larger might be useful were destroyed. Pro-
tessor Troschel, of Boun, therenpon eximined the young fish which, under
the name of “ Ritmpchen,” are brought to warket, and found that the
«Lutter-Riimpchen,” or ¢ Siisse Rumpceben,” wasthe Cobitis barbatula L.,
the ¢ Riedlingehen” or  Bitter-Riimpchen,” the Phoxinus laris Ag., the
“Giiwchen,” the Gobio fluviatilis C., and the *“ Kaulkopf,” the Cottus go-
bio L. The * Riimpchen,” brought to market under the name of ¢ Ge-
sams,” cousist, according to Troschel, of the young of all the fish living in
the river Ahr; consequently, besides the young of the species mentioved,
those of Alburnus lucidus H., Syualius cephalus L., Leuciscus rutilus L.,
Barbus fluviatilis Ag., and Trutta Jario Lin.' (Siebold.) On the strength
of these investigations,? Troschel declared that, as most of the “ Ritmp-
chen” are entirely worthless for fishery-purposes, they might be caught
without any injury to the fisheries. But when this problem lLiad been
solved, the assertion was made that it would, nevertheless, be injurious
to catch the “ Riimpehen,” because thereby the better kinds of fish were
deprived of their necessary food,? and the pbilosophical faculty of the
Friedrich-Wilbelms University of Bonn, during the year 1873-74, pro-
posed a prize for answering the following questions:

«1t is asserted that the catching of ¢Riimpchen,” although these fish
are in themselves worthless, still proves injurious to the Rhine fisheries,
because the larger fish, Salmo salar, Salmo hamatus, and Salmo fario,
are thereby deprived of their most uccessary food. The salmon go into
the sea, where they feed on otber fish, and only come into the rivers for
the purpose of spawning. The trout always keep in the mountain-
brooks. By examining the entrails of the above-mentioned fish at dif-
ferent. seasons of the year, it is to be ascertained of what their food con-
sists while in fresh water, in order to decide whether it is injurious to the
fisheries to catch ¢ Riimpchen. Itis desired to extend these investiga-
tions to the ¢ Maifische,’ (Alausa vulgaris,) as these likewise live in the
sea and only ascend the rivers in May.”

- 18almo fario of most authors, the common trout of Lurope.
2Published in  “ Verhandlungon des naturhistorischen Vereins der Preussischen

Rhbeinlande und Wostphalens,” 8 Jabrg., Bonu, 1851, p. 563.
3 Siebold, Die Silsswaeserfische von Mitteleuropa, Leipzig, 1863,. p. 420.

47F
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With a view to answering the above questions as far as possible satis-
factorily, I have made the following investigations:

L

THE FOOD OF TRUTTA SALAR SIEBOLD, (Salmo salar AND hamatus Val.,)
AND TRUTTA TRUTTA SIEBOLD (lfm {0 argenteus Val.) IN TIIE RIVER

RiuNg.,

The fishes belonging to the genus Salmo occurring in the Rhine are, by
the fishermen, distinguished as “Saln,” “Lacbs,” and ¢ Lachsforelle.”
The Lachsforelle has been described as Fario argenteus by Valenciennes,!
audas Truttatrutta by Siebold.* But,respectingthe properichthyological
definition of the species which are bronght to market under the popular
nawme of “Salm?” and ¢ Lachs,” the views of zoologists still differ coun-
siderably. Cuvier was the first to distinguish two species, and Valen-
cienncs described them at length as Salmo salmo, le scumon commun,’
and Salmo hamatus, le bécards He was followed by Heckel and Iner,®
Troschel,® and others; while Agassiz considered the Salmo hamatus as the
old male of the Salmo salar, and recognized only this latter species.
The same view was taken by Siebold,” Giinther,® and many others.

Sueh a diversity of opinions seems surprising, as the question is about
such valuable and well-known fishes. It must, however, be remarked that
no other genus of fishes has given the ichthyologists so much troubdle as
the genus Salmo. Even such a thorough systematist as Giinther? says:
“There is no other group of fishes which otfers so many difticulties to
the ichthyologist with regard to the distinction of the species, as well as
to certain points in their life-history, as this genus.”

Although a critical examination of these different views, properly
speaking, does not come within the reach of this treatise, aud would
lead us too far, the nature of the question demands that I take my part
in this dispute.

After the investigations which I have made in tliis matter, I agree
with Agassiz and Siebold ; 1. ¢, I recognize only one species, viz, the
Salmo salar. My reasons for this I will state iu brief.

Valenciennes mentions the following chief distinguishing marks be-
tween Salmo salar aud Salmo hamatus:

1. The Salmo hamatus has more pyloric caca (appendices pylorice)
than the Salmo salar.®

) Valenciennes, Histoire naturoelle des pomsons, Paris, 1848, tome xxi, p. 204.

2 Sicbold, op. cit., p. 314.

3 Valencicnnes, op. cit., p. 169.

4 Valencicnnes, op. cit., . 212,

¢ Heckel and Kner, Die Siisswasserfische der dsterreichischen Monarchie, Leipzig, 1858,
Pp. 273 and 276.

8 Troschel, Handbuch der Zoologis, 7th ed., 1871, p- 206.

7 Siebold, op. cit., p. 293.

8 Giinther, Cu.taloguo of tho fishes in the British Muscum, London, 1866, vol. vi, p. 11.

° Gunthcr, op. cit., p. 3.

10 Valenciennes, op. cit., pp. 176 and 217.
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2. The Salmo hamatus has invariably only one tooth on the front plate
of the vomer, while the Salmo salar has several teeth.!

3. The Salmo hamatus has a reddish-gray back, the color becoming more
lively on the lower portions of the sides; the color of the belly is a
dull white. The Salmo salar, on the other hand, is slate-colored on the
back, of a subdued silver-color on the sides, and of a silvery-w lite,

\hlmng like mother of pearl, on the belly.?
4. The flesh of the Salmo hamatus has much less c¢olor and is drier

than that of the Salmo salar.’

5. The Salmo hamatus has at the end of the lower jaw a protuberance,
(% tubercule,”) which, when the mouth is closed, fits exactly mto a con-
siderable concavity (¢ enfoncement considérable”) of the upper jaw.4 The
lower jaw thus forms a projecting hools, so that the upper and lower
jaws cannot be pressed against each other. The Salmo salar does not
have this hook,

With regard to the above assertions, the following remarks are to be

made:

To 1: The number of pyloric ceeca in one and the same specics of sal-
mons varies greatly.?®

Valenciennes found in the Salmo salar 60 and in the Salmo hamatus 67
appendices pyloricee. In the enumerations which I have made, I was led
to the result that in the salinouoids which Valenciennes differentiated as
two species, the number of caea is no safe distinctive character, as i

raried from 56 to 72, and was frequently larger in those which had no
hook than in the so-called “hook-salmon.”  Giinther states that the
number of ceeea varies from 53 to 77; Richardson,® fromn 63 to 63, Kuner?
has also shown that the namber of ceeca in one aud the same species of
salmonoids is extremely varying.

To 2: The arrangement of the teeth on the vomer has been errone-
ously described by Valenciennes,as has been shown by Sicbold.? The
short front plate (chevron) of the vomer of the Salmo salar (and the &.
hamatus) is invariably toothless, and only the long point of the vomer
has teeth. But, as tle fish grows older, these teeth fall out gradually,
and no new ones take their place, so that an entirely toothless vomer
is frequently found in old fish. It is evident from this—as I also
found in my investigations—that the number of vowerine teeth differs

very much. In our Boon Museum, there are two old specimens, labeled

! Palencicnnes, op. cit., pp. 172 and 213
3 Valenciennes, op. cit., pp. 174 and 217,
3 Valenciennes, op. cit., p. 222.

+ Valenciennes, op. cit., p. 215.

& Sicbold, op. cit., p. 314.

6 Giinther, op. cit., p. 13.
* R. Kner, Uber die Verschiedouhoiten der Blinddirme bei den Salmonen (in “Sjtz-

ungsberichte der mathem.-naturw. Classe der kaiserl. Akademie dor Wisseuschafteu,””
vol. viii, 1852, p. 201).
& Sicbold, op. cit., p. 301.
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¢ Salm > hamatus,” of which the one has only two teeth in the vower, and
the other none at all. A younger specimen, marked likewise Salmo
hamatus, has four teeth in two rows, one behind the other; while another
somewhat youuger specimen, marked Salmo salar, has only two vomerine
teeth.

It is not neeessary to go into further details, as Siebold has explained
this whole matter sufficiently,and has satisfactorily proved Valenciennes’s
€ITors.

To 3: “In none of our native fish is there such variety of color, ac-
cording to the different influences of food, water, light, and temperature,
as in the toothed salmons.”! Giinther likewise lays special stress on
this change of color in the Salmo salur. Scientifically, we are scarcely
justified in distinguishing two different species merely oun account of
this difference in color, when the other distinguishing wmarks cannot be
sustained.?

To 4: Bloch has shown bow muaech the color and quality of the flesh
varies in ose and the same species of salmonoids.?  Siebold likewise, in
several places,* has dirceted attention to this peculiar variation. It musg
also be Lorne in mind that in all species of animals the flesh of old
ones® which have propagated for many years has becowe of au iuferior
quality. It is well known that the Rhine salmon is more savory than
that of the Oder, the Weser, and the Vistula ; but nobody ever enter-
tained the idea that they were different species.

To 5: The projecting hook of the lower jaw in sowe specimens is so
peculiar, that certain ichtliyologists were thereby indueed to distinguish a
separate species—Salmo hamatus, i.e., the booked salmon. DBut Bloch
had already proved that these hooks occur only in old male lish. dgassiz,
all the wodern English iclithyologists,® Siebold,” Schlegel,® and others are
of the same opinion. The observations which I made on this point, and
the information which I gathered from experienced fishermen, led to the
same result: the hook is only found in male fishes, and—I must empha-
size it—only in such as have milt nearly ready for impreguation. I
have, by observing a large number of specimens, convinced mysclf’ that
this hook gradually forwms in the male fish as it is growing old and the
mwilt is getting mature ; fishermen, by this mark, distinguish even the
young malé from the young fema.le If, therefore, Valenciennes (p. 213)

‘Subold op. cits, p. 276.

2 I may as well reiark here that, according fo my observations, this differencé of
color, which Falencicnnes considered as a distingnishing mark of the species, can only
serve as sueh for distinguisbing the fraitful specimens of the Salmo salar from tempo-
rarily barren ones.

3 Bloch, Oekonomischoe Naturgeschichte der Fische, Berlin, 1782, p. 139.

+ Siebold, op. cit., pp. 276, 299, &c.

& It will be presently scen why IL.ouly spoak of old animals.

% Valenociennes, op. cit., p. 224.

7 Siebold, op. cit., p. 295

8 Schiegel, De Dieren van Nederland; Vlsst,llbl), p. 127,

.
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says that the female has just as strongly curved a hook, it must be
considered an error. Why this peculiarity occurs only in the one sex
and not in the other has not yet been explained. It hasbeen said that
too long a sojourn in fresh water, and swimming against the stream,
bad caused it; but thero is no reason why the hook should not develop
itself just as much in the female as in the male.

This hook occurs likewise in the lower jaw of the males of other spe-
cies of salmonoids. Thus, Wartmann' has found it in Zrutta lacustris
(Sicbold) ; Heckel,® in Trutta Jario (Siebold) ; he also thinks that this
pecaliarity is found in most of the species of the salmonoids.

Ou the strength ot these facts, 1 must presume that of the salmonoids
belonging to the ocean only two species occur in the Rhine: 1. The
+ Lachsforelle,” (sea-nx-out,) Fario argenteus Val.; Trutta trutta ac-
cording to Siebold ; 2. The “ Salm,” (salmon,) Salmo salar Lin.; Trutia
salar according to Sicbold. 1 cannot in this place refrain from making
the remark that peopie have been induced to aceept the two species,
Salmo salar and Salmo hamatus, only Ly the occurrence together of
froitful and temporarily barren specimens of one and the samne species
of Salmo salar.

Henceforth, I shall exclusively use Siebold’s nomenclature, as by his
investigations the position of our salmonoids in the general system has
been detinitely settled.

T now turn to the inv

salar in fresh water—the Rhine.
The question, What is the food of our salmonoids in fresh water and

in the ocean, is not only of scientific but also of great economical
interest. It is, however, very strange that the ichthyological works
contain scarcely any or wrong data regarding this point.

Valenciennes speaks only in one place of the food of Trutta salar :3
«Ta nourriture consiste en poissons et 'on dit qu’il préfere Pammodite—
Ammodytes tobianus.”  As the fish in question (Sard-launce) lives in the
North Sea and in the Baltie, this fact would refer to the food of the fish
while in the ocean ; but nothing is said regarding its food in fresh water.

Figuier, on the other baund, says: 5« On n’a pu faire jusqu'ici que des
conjectures sur leur genre d’alimentation daus la mer, mais on est plus
instruit ¢e leur manicére de vivre daus les eaux douces (¥). Pendant lenr
premier dge, ils vivent d’insectes, de frai, et aussi do petits poissons,
des qu'ils ont atteint une certaine taille. A Pétat de grilse et A Pétat

estigation of the folod of Trutta trutta and Trutta

1TFartmann, Von den Rbeinanken oder INanken, in *Schriften der Berlinischen
Gesollsehaft naturforschonder Ireunde,” vol. iv, 1783, p. 55, (Quoted from Siebold,

op. cit., p. 32.) .
2 eckel, Bericht einer jchthyologischien Reise, in the “ Sitzungsberichte der kaiserl.

Akademie der Wissenchaften,” vol. viii, 1852, p. 355.

3 Palenciennes, op. cit., p. 197. .
11ts food counsists of fish, and it is said that it prefers the Sard-lanuce-dmmodytes to-

hianus,
sFiguier, La vie et les meeurs des animanx, Paris, 1868, p. 106.



742 REPORT OF COMMISSIONER OF FISH AND FISIHERIES.

adulte ils devorent une fouls de poisson (3).” Block? says that the salion
lives on small fish, aquatic insects, and worms, and that it could be
enticed by dragon-ilies, worms, and small fish if these were attached to
the hook (?).

In ITeckel and Iiner’s work,? I find, regarding the food of T'rutta trutta,
ounly the very general remark that “itis a powertul fish of prey.” Sichold's
excellent work contains several observations regarding the food of our
salmonoids while iu fresh water.? The most important, and, as will be
seen afterward, the most correct, (p. 246,) is the following: ¢ I cannot
in this pluce pass over in silence the fact that in observing and describ-
ing the digestive organs of the salmonoids, no attention whatever has
Leen paid to the circumstacce that these fishes do not eat anything before
and daring their spawning-season, but are merely intent upon spawning,
during which process their empty stomach is unusually contracted; the
‘appendices pyloricee’ and the gut itself being filled only with the differ-
cut secretions of the digestive organs.” TFrom the following, it will be
seen whether and in how far the remarks of the above-quoted ichthyolo-
gists are correct.

On the 20th September, 1873, I examined the stomachs of the first
two specimens of Trutta salar, which had been caught in the Rhine, in the
neighborhood of Bonn. They were female spawn-salmon (‘“Laichsalme”);
4. ¢, salmon which had ascended the Rhine for the purpose of spawning.
The eggs of both these specimens were of the size of a pea, and ripe
for imnpregnation, The sides of the stomach were strongly contracted,
and the pyloric cceca were exposed; 4. e, they were not covered with
masses of fat, as is the case with other specimens—as I shall detail
Jater—of the same species. The section of the whole digestive organs
showed the following : The cesophagus and the stowmach itself contained
nothing but the secretion of the mucous membrane, a white and mostly
very sticky mucus, which is always there, whether there is food in the
stomach or not. At the place where the stomach proper joins the in-
testine, and where the “ appendices pylorice” commence, this mucus
increased in quantity, and at the same time assumed a yellowish-green

! 8o far, wo have ouly been able to to mako conjectures regarding their food while in
the ocean, but wo are bettor informed rogarding the mode of living while in fresh
water (!). Wlen quite young, they feed on insects, spawn, and small fish, until they
have attained to a certain size. In their third year and when fully grown, they devour
great quantities of fish ().

2 Bloch, Ockonomischo Naturgeschichte der Iische, Berlin, 1782, pp. 135 and 137.

3 Heckel and Kner, op. cit.; p. 260. '

* Siebold, op. cit., pp. 246, 276, 299, &c.

&After I had completed this treatise, there appeared in the “Acta Universitatis Lun-
densis,” Luud, 1871-'72, a work by I’. Olsson—Jakttagelser 6fver skandinaviska Fiskar
Féda—in which Ifind very valuable information regarding the food of Trutta salar and
Trutla trutta while in the ocean. I shall again refer to this work. as this information
has enabled me to give fuller details in one pluce.
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color from the secrctions of the “ appendices,” these themselves being
filled with the same matter. Nearer to the anus, this mucus became
darker, and finally assumed a reddish-black color. In no part of the
whole digestive organ did I find anything which might lead to the
supposition that any solid food had been taken. Near the pylorus, I
found in one of the specimens several tapeworms (tania) with their
heads sticking in the appendices. In the tissues surrounding all these
organs, but more especially in the pyloric ceeca, I found a large number
of entozoa.!

I have continued thesc investigations during the months of September,
October, November, and December, and invariably with the same result.

The digestive organs of Trutta trutta likewise showed the char-
acters detailed above. In both specics, males as well as females, in
such as bad already propagated their kind and likewise in such as
still contained roe or milt, the character of the stomach and iutestine
was exactly the same as that of the first two specimens of Trutta salar
examined by me ; and I never found avy food or anything which might
be considered as remnants of food, Three times I thought I had found
a fishbone, but a closer examination showed it to be particles of wood
or bast which had beecome enveloped in mucus, and stuck to the side of
the stomach or gut. The thick or corky cellulose bad withstood the
digestive power, which at any rate had been reduced to a minimum,
and no new food had been taken in through which these indigestible
particles could have been carried out. Up to the beginning of Junuary,
1874, 1 thus examined stomachs of forty-four such spawn-salmon
(**Laichsalme ?)—Trutta salar and Trutte trutta—and never found any
food. I must here state expressly that these investigations were made
during the spawuin g-season proper of both species.?

In the following, only Trutta salar is spoken of, as Trutla trutta ascends
the Rhine for the purpose of spawning only till the beginning of Jau-
uary. Irom January on, salmon (Trufta salar) are but rarely caught
in the neighborhood of Boun, while on the Lower Rhine (near Wesel)
many are caught about this season. In Wesel, I succeeded in obtaining

._ I Rogarding these, as well as the outozoa which I found in those species of fish which
I examiced later—Trutta fario and Alause vulgaris—see Gurlt's “Verzeichuiss der
Thiere, bei welchen Entozoon gefunden worden sind ” in Wiegmann’s “Archiv fiir Natur-
geschichte,” XI Jabrg., vol. i, 1845, p. 223.

2Thespawning-season of the salmon oxtonds, according to Falencienncs, (p.179,) from
the end of May till the end of February; according to Sicbold, (p.299,) from May till
November. According to the information which I gathered from experienced fisher-
men and my personal observations, a spawn-salimoen is scarcely cver scen in the
Rhine beforo tho end of August. Those which show themselves in the Rbine at an
carlier date do not ascend the river for the purposo of spawning. As I Lave never
seen a spuwn-salmon after the 10th January, I feel justified in assuming that the
spawning-scason proper extends from the beginuning of September till the boginning
of January. This explains the fact that the season when the Dutch are not permitted
to fish for salinon lagts from September 15 till November 15.—(From information com-
municated by Mr. Lisner, o fish-merchant of Wesel.)
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and cxamining stomachs of several specimens.! All these salmon,
and also those which I saw in March, May, and June, showed a very
striking difference from those which had been caught during the spawn-
ing-season proper. The fishermen call them ¢ Wintersalme”? (winter-sal-
mon). They arehighly estcemed onaccountof their excellentflavor, which
far exceeds that of the spawning-salnon, (at least during the spawning-
season proper,) and the character of their inner parts likewise differs
very much from that of the latter.

This winter-salmon is found in the river nearly all the year round, as
well as daring the spawning-season proper,® but is specially called * Win-
tersalm” by the fishermen during the winter-months, when its flesh
is of the finest quality.

When I said before that the inner parts of these fish differ very much
from those of the spawn-salmon, I referred to the sexual organs and
the surroundings of the entrails. Of the former difference I shall speak
later, and will confine myself here to the latter. The whole fish has a
much better and fatter texture than the spawn-salmon, and its en-
trails are cutirely overgrown with fat, so that the united appendages
of the upper portion of the intestine (the appendices pyloricee) resemble
a lump of fat.* When I commenced to examine the stomach, I obtained
nearly the same result as in my examination of the spawn-salmon;
for in by far the majority of cases no trace of food could be discovered.
In one stomach, I found parts of the hard covering and of the wing of
a beetles aud in another, the skin of an insect-larva, which could not be
satisfactorily identified. In a third specimen, I found, in the back part
of the intestinal canal, the scuale of a fish, seemingly a cycloid scale. It
was lying behind oue of the numerous ring-shaped lids, which are found
all through the lower portion of the intestinal canal, and had not yet
been expelled with the other excrements. o

Besides these, I examined twenty-three stomachs, but found no rem-
nants of food. The three fish in whose digestive organs I found some

"Phrough the kindness of Mr. Ridder, of Wesel. In Boun, I obtained the material for
mny investigations chicfly through Mr. Brenner, but in part from Mr. Schumacher. 1must
also thauk the following-pamed gentlemen for much valuable information concerning
the food of the Salmon : Messrs Lisner and Ridder, in Wesel; Irenner, in Bonn; Josten,
in Dinslaken ; ana Rennings, in Rubrort.

2 In this and the following I make a distinction between Wintersalme and Eaichsalme,
although they Loth belong to the samo species, viz, Trutta salar. 1 shall later charac-
terize this distinetion more exactly ; but I may state here that by Laicksalme I mean
those fish which, during the spawning-season, ascend the rivers for the purpose of
spawning, whilo I call Wintersalme those which, from October on, appear noarly all the
vear rouud, and which do nof come directly for the purpose of spawning, as their sexual
organs are entirely undeveloped from October to May, and only begin to develop from
tho month of May. ’

3Mr. Ridder, of Wesel, got the first #Fintersalm on the 3d October, and Mr. Brenner,
of Boun, on the 6th October, 1873.

4There are such large quantities of fat, that it is oxtractod by boiling, and used for
various purposes.—(According to information received from Mr. Lisner, of Wesel.)






