XIV.—CONTRIBUTIONS TO THE BIOLOGY OF THE RHINE
SALMON.*

By Dr. I. MirscHER-RUSCH.
Professor of Physiology at Basel,

.[Repl‘int from the Swiss literary contributions to the International Fishery Exposi-
tion at Berlin, 1880. }t

The following description is based on various statistics and on—

(1) Measurements, weighings, and notices as to the external appear-
dnee of 1,933 Rbine salmon, taken between Basel and Laufenburg, and
229 Lower Rhine salmon from Holland and Wesel, 2,162 fish in all; which
o_t)Servations were continued without interruption from November,1877,
41l the spring of 1880.
~ (2.) Observations, weighings, microscopical, and also chemical inves-
1“‘gations relative to the condition of the muscles, intestines, and espe-
Cally of the growing sexual glands (made at all seasons, of the year,
dm’ing the years 1876-1880) of 97 male and 99 female salmon (196 in
all) ; besides numerous observations—made for the sake of compari-
80n—on sea salmon. ' ’

It is well known that the salmon caught in the Rhine at different sea-
Sons of the year vary greatly as to the looks and coudition of the flesh.

n. comparing, in December or Jaunuary, a male salmon, the so-called
w@?%ter salmon, with the well-known hook salmon—the former with its
brlght; bluish scales, its well-rounded body, its short nose (about 4 to &
Per cent, of the whole length of the body, measured from the nostrils to

28 root of the tail), without the slightest trace of a hook and hardly dis-
tinguishable from a female; the latter with its nose of twice the length,
an. entirely difterent physiognomy on the front part of thehead, with its
thick skin resemblin g in its red apd black spots a tiger’s skin, made dark
by the superabundant development of the epithelium, and with its flat

0dy and thin flabby abdominal walls—it is difficult indeed to become

onvineed that these two fish are specimens of one and the same species.
P —
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In the female the difference is less apparent. There is not much dif-
ference in the length and shape of the nose; the red spots on the body
and head, which are entirely wanting in the “ winter salmon,” are not
as strongly developed in the fémale as in the male salmon; the skin i8
dark and looks as if it was covered with impurities, but is not as thick.
The priucipal difference in the outward appearance is caused by the
different development of the ovaria, which in the winter salmon weigh 4
per cent.,and in the spawning salmon fully one-fourth of the total weight
of the body, so that they bloat the belly very considerably, making the
back appear particularly thin. -As soon as the eggs have been emptied
out, the thin, limber walls of the abdomen make the leanness still more
apparent. )

It is well known that there is a considerable difference in the quality
of the flesh, which in the winter salmon is peculiarly red (caused by
coloring matter, which is soluble in alcohol and ether, but not in water,
and which—partly at least—is inherent in the muscle- -fibers) and inter-
larded with strips of fat; in the spawning salmon it is of a dirty white
color. After the spawning season it becomes more transparent. The
intestinal ‘canal of the winter salmon is covered with fat; the append-
ages of the duodenum are actually enveloped in layers of fat, whilst in
the spawning salmon it looks as if all the fat had been peeled off and
at the same time the intestinal canal itself thinned, so that in the former
the entire weight is about 23 per cent. and in the latter one-half to three-
fourths per cent. of the total weight of the body.

Although it cannot have escaped an attentive observer that between
these two extremes (the winter salmon and the spawning salmon) theré
are different intermediate varieties, the mutual relations of all these
fish have not yet been perfectly cleared up. Although it was known
long since that those salmon which immigrate from the sea do not reach
their full maturity till they have reached the Rhine, some people think
that their stay in the fresh Wwater is confined to a few. months, The cir-
cumstance that in November and December there are caught, besides
the mature fish, a foew very fat fish, with very small and hardly devel-
oped sexual organs, has led people to suppose that hesides those sal-
mon which ascend the Rhine for the purpose of spawning, there aré
also found, temporarily or permanently, barren fish, which for some very
strange reason oceasionally stay in the Rhine, and which, when caughty
of course, do not thereby interfere with the propagation of the species

This opinion seemed to be further corroborated when Barfurth* brought
to the attention of science a view which had long since been entertained
by practical men, such as Mr, Glaser, and which had also been made
known to the scientific world by His,t viz, that the Rhine salmon, durind
its stay in fresh water, does not take any food. Barfurth has reached this

*TROSCIEL'S Archiv fiir Naturgeschzchtc, vol. xlj, i, 122, 1875.
tHis: Untasuchungen iiber das L2 und die Ezcnlwickeluny bei Jnochenfischen. LeiPZig’
1873, p. 4.






