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FISHES FALLEN FROM THE SKY

TEE ichthyologist of the American Museum of Nat-
ural History, Dr. E. W. Gudger, in his most interest-
ing paper “Rains of Fishes,”* has grouped together
many astonishing accounts of fishes falling from the
sky. I wish to add some data on my own experiences
with this subject.

The Yukaghir, living on the Siberian tundra be-
tween the Kolyma and Alaseya rivers, told me that
the sky, regarded by them as a beneficent deity, to
supply men with food flings fishes to the earth.
When fish appear in the lakes in great numbers, the
Yukaghir say that they have fallen from heaven.
They know well enough that fish develop from spawn-
ing, but they say that fish originally had been and
continue to be sent by the deity. When asked how
they knew fish fall from the sky, the Yukaghir as-
serted that they often found living pike (Esox lucius)
and a river species of salmonidae, called cheer
(Coregonus nasutus), in dry places. Evidently, said
the Yukaghir, it followed that these fish in falling
from heaven failed to reach the water. I explain this
phenomenon in the following way: The majority of
polar lakes are connected by small rivulets which the
fish follow when passing from one lake to another for
spawning. In the course of the passage the fish jump
over obstructions formed by stones and grass hillocks.
In the summer when the rivulets run completely dry
in places, the migrating fish may find themselves
eaught on dry land.

I wish to refer to another phenomenon connected
with the above belief of the Yukaghir. When some
tundra lakes during a rough and snowless winter
freeze to the bottom, the fish die and in the spring
rise to the surface. But the lake-fauna recovers soon
and new fishes appear. Without any doubt, this phe-
nomenon may be explained by what is known as
anabiosis: some frozen fishes may come to life again
after thawing, or by the appearance of new fishes
from other lakes through the connecting rivulets. But
the Yukaghir in such cases said that the new fishes
fell from the sky.

I wish to mention here another phenomenon of this
kind, although it has entirely different origin and
causation. While spending the winter of 1909-1910
on Umnak Island of the Alentian Chain I experienced
voleanic shocks several times. Omnce I was awakened
in the night by a particular subterranean noise and
tremor of the earth; the floor of my log cabin shook.
In the morning the shore was covered with a layer of
stunned fish, sea-urchins and shell-fish about two feet
high and two feet wide, but in several days these were
earried to the neighboring hills and eaten by gulls and

1 Natural History, Journal of the A. M. of N. H., Vol.
XXI, Nov.—Dec., 1921, No. 6, p. 637.
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ravens. The presence of shells of echini and mollusca
on the hills may lead some traveler to the deceptive
idea that the hills were formerly the sea bottom.
‘WALDEMAR JOCHELSON
New Yorx, N. Y.

EINSTEIN AND SOLDNER

In your issue of August 31 (1923), pp. 161-163,
Dr. Robert Trumpler has explained Soldner’s method
of ealculating the deflection of light passing near the
sun and has called attention to the error in Soldner’s
work which had been pointed out by Lenard. In ac-
cordance with the Newtonian theory of gravitation a
particle moving from infinity with the velocity of
light ¢ deseribes a hyperbola and the angle between
the asymptotes is the deflection. From this theory
it follows that the velocity increases as the particle
approaches the sun; in faet, v=c(1-} vM/c?r
approximately.

In his 1911 paper Einstein discussed the effect of
a Newtonian gravitational field on a clock and came
to the conclusion that a clock is slowed down as it
approaches matter; in particular a clock at the dis-
tance » from the gravitating mass goes (1— yM/c¢’r)
times as fast as at infinity. If it is assumed further
that the velocity of light is ¢ at any point when meas-
ured in a suitable local coordinate system, then its
velocity as measured in a natural system is ¢ (1 —
yM/c?r). Hence the velocity of the light from a star
decreases as it approaches the sun. Einstein then
makes use of Huyghens’s principle to determine the
deflection. Thus he uses the wave-theory of light,
and not the corpuscular theory, as some of his eritics
contend. Einstein’s 1911 theory is Newtonian in that
he uses the Newtonian gravitational potential, but it
is not Newtonian in the sense of Soldner. In his
general theory of relativity the velocity is e (1—
2yM/e?r), which aceounts for double the deflection
previously found. But here again the velocity de-
creases as the light approaches the sun and Einstein
uses the wave-theory of light to calculate the de-
flection.

Dr. Trumpler called attention to the fact that Ein-
stein used a different method from Soldner, but he
overlooked the essential distinction between the two
methods as is shown by his statement: “The funda-
mental assumptions on which Soldner’s work is based
are equivalent, as far ds the present problem is con-
cerned, to those of Einstein’s 1911 paper, and Ein-
stein’s 1911 results must be and are in agreement with
those of Soldner (after correcting Soldner’s mis-
take).” They are so far as the amount of the deflec-
tion is concerned, but not otherwise. Consequently,
Captain Sec’s eriticism published in Screxce for
November 9 (1923), p. 372, is not valid, when the
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distinction between the two methods is fully appre
clated. )

L. P. EiSENHART
PRINCETON UNIVERSITY

QUOTATIONS

CONFIRMATION OF THE EINSTEIN
THEORY

EixNsTEIN’S theory of relativity has aroused such
widespread attention that it may interest your read-
ers to repeat in your columns an announcement which
has already appeared in the scientific press.

It will be remembered that Rinstein suggested
three crucial tests of his theory, which experience
could make. The first concerned the movement of the
planet Mercury, and had already been satisfactorily
made. The second could be made at a total eclipse
of the sun, and concerned the bending of light rays
from a star; at the eclipse of 1919 the English as-
tronomers obtained a clear answer in favor of the
theory, very satisfactorily confirmed by the American
observers in 1922. The third test concerned the ap-
parent length of the waves of light as affected by
gravitation. ’

In this third case experiment gave at first very
dubious results, some observers even declaring against
the effect suggested by the theory. Moreover, some
mathematicians challenged the correctness of the in-
ference from the theory, though Einstein never
wavered in his declaration that it was a necessary in-
ference. These clouds which have hung about the
third test have now been dissipated. Mr. C. E. St.
John, of Mount Wilson, who had thrown the gravest
doubts on the experimental facts, has now come round
definitely in favor of the Einstein result. He makes
his own announcement in Sciexce for September 28.
Mr. Evershed (who has just retired from a long
and able directorship of the Kodaikanal Observatory
in Southern India) had already given very strong
evidence in favor of Einstein, but the conversion of
Mr. St. John is of obvious importance, and the joint
testimony of these former opponents leaves the mat-
ter now in no reasonable doubt.

It is satisfactory to review the part that English
astronomers have played in the establishment of this
development of Newton’s great law of gravitation.
The Astronomer Royal pointed out, even during the
war, the great opportunity of 1919, and English ob-
servers hastened to utilize it with success. Professor
Eddington was one of the observers, and has played
a leading part in the exposition of the new theory.
Mr. Evershed stood for some time almost alone as the
champion of the third test. We need not underesti-
mate the value of the confirmation by American ob-
servers in both cases; but it seems due to those men-
tioned to remember the courage which secured their
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priority.—H. H. Turner, University Observatory, Ox-
ford, in the London Times.
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Fortschritte der Geologie und Paleontologie. Heft 2.
Die Familien der Reptilien. By Franz Baron
Nopsca. 210 pages and VI plates. Gebriider
Borntrager, Berlin, 1923.

Mosrt of the leaders in vertebrate paleontology have
given us their ideas of the proper classification of the
reptilia, and this paper adds a valued name to the
list. There is no one whose knowledge of the reptilia,
living and extinet, is more comprehensive than Dr.
Nopsca, and no one whose opinion is more significant.
In his paper Dr. Nopsca has brought together twelve
suggested classifications which have been offered since
1890 over the names of such men as Cope, Zittel,
Fiirbringer, Huene, Broom, Watson and others, and
to this list he adds his own as the thirteenth. A
glance through these classifications illustrates clearly
the difficulties inherent in the task; they show many
and radical differences of opinion, both in the com-
position of the various groups and the relative taxo-
nomic rank assigned to each, such as Super-Orders,
Orders and Sub-Orders. Certain groups have at-
tained a relative stability as to their content, as the
Cotylosauria, Ichthyopterygia, Testudinata, Saurop-
terygia, Lacertilia, Crocodilia, Dinosauria and Ptero-
sauria, but the taxonomic position is still uncertain
and for some, even the content is still in dispute—
witness the growing conviction that the Dinosauria is
a composite rather than a coherent group, and the
recent suggestion that the Pterosauria be divided.

The cause of this difference of opinion is largely
due to the fact that each author has considered a dif-
ferent character or group of characters as of capital
importance. Happily, classification is based to-day
entirely upon genetic relationships, but the material
at the disposal of the paleontologist is still too limited
to permit a selection of the characters which reveal
most accurately this genetic relationship; the personal
factor is still prominent in each suggested classifica-
tion. The most erying need in systematic paleontol-
ogy to-day is a determination of what structures are
fundamental in the development of any phylum and
the direction of their evolutionary changes, as op-
posed to the secondary adaptive changes. Only when
these have been determined and generally accepted
will we have a consistent and uniform classification;
until then each author must produce a mosaic of re-
lationships based upon his individual opinion of the
relative importance of certain characters. In the
opinion of the author of this review a correct and
generally acceptable classification will not be attained
until the emphasis is shifted from the form to the




