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A. [Optical Illusion] . Nature. Vol. 70, No. 1805. 1904. 6. 2. p. 107.

B. T.Terada : [Optical llusion] . HRE N7 OMA TIAARL, WEE S TD Letter DI TH 5.

C. [Mr. T. Terada writes to us from the College of Science, Tokyo, to direct attention to an optical
illusion observed when lycopodium powder strewn on the surface of water is made to gyrate by a jet of
air. After the whirling powder has been fixedly regarded for some time, and the eyes are directed to an
adjoining table, the surface of the table appears to move in a direction contrary to that of the
lycopodium | .
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W2, B¥ORIRE.
A. The Secondary Oscillation of Ocean Tides. Nature. Vol. 78, No. 2020. 1908. 7. 16. p. 249~
250.
B. K. Honda, T. Terada, Y. Yoshida and D. Isitani : An Investigation on the Secondary Oscillation
of Oceanic Tides. Journal of the College of Science, Tokyo Imperial University, Vol. 24. 1908. 3. p. 1
~viii, 1~110. [F#3 no. 36] .
——. Publications of the Farthquakes Investigation Committee in Foreign Languages, Vol. 26B,
1908. [F@3L no. 37] .
C. ... From this it appeared that the whole mass of water in the bay was in simultaneous oscillation in
a stationary wave, analogous to the sound—wave in an open organ pipe, and that the bay selected from
the multitudinous ocean waves of various period the particular one to which it was able to respond, and,
like a resonator with sound—waves, magnified and made it conspicuous. This conclusion was verified by
experimental investigation. ... | .
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A. [Optical Illusion] . Nature. Vol. 78, No. 2020. 1908. 7. 16. p. 255.

B. T. Terada : [Optical Illusion] . HAS#L72# OIS TldZe <, MEE HTO Letter OFNTH 5.

C. [I... After watching drops falling at the rate of about one a second into the centre of a small pool, and
so causing circular ripples, he turned his eyes to a spot on a neighbouring bush. The bush appeared to
contract slowly towards the point looked at, but the contracting motion was slower than the diverging
motion of the ripples. A similar effect was noticed by looking at the ground or at wall | .
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A. Velocities of Earthquake Waves. Nature. Vol. 90, No. 2256. 1913. 1. 23. p. 579.

B. T.Terada: On the Velocity of Sea—Waves. Proc. Tokyo Math-Phys. Soc., Ser. 11, Vol. 6, No.
12. 1912. 6. p. 260~265. [ 3 no. 46] .

C. [In the Proceedings of the Tokyo Mathematico-Physical Society, vi., 17, Mr. T. Terada considers the
experimental fact that the velocities of earthquake waves fall short of the values calculated by
hydro-dynamical methods. ... The results show that the explanation is a plausible one, ...] .
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A. Seismic Frequency and Isobar Gradient. Nature. Vol. 95, No. 2382. 1915. 6. 24. p. 461.

B. T. Terada : On the Relation between Seismic Frequency and Isobar Gradient. Proc. Tokyo
Math-Phys. Soc., Ser. 11, Vol. 4, No. 22. 1908.[ [. p. 454~459. [#%C no. 43] .

C. [In the Proceedings of the Tokyo Mathematico—Physical Society for 1909 and 1913 Prof. Terada
and Dr. Hasegawa discussed the possibility of the barometric gradient over a region subject to
earthquakes being one of the contributory causes of their production. ... | .
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A. The Distribution of Cyclonic Precipitation in Japan. Nature. Vol. 97, No. 2444. 1916. 8. 31. p.
550.

B. T. Terada, T. Yokota and S. Otuki : On the Distribution of Cyclonic Precipitation in Japan.
Journal of the College of Science, Tokyo Imperial University, Vol. 37, Art. 4, 1916. 1. p. 1~32. [
S no. 55] .

C. [The paper is partly a statistical investigation of the influence of land and water in modifying the
rainfall from 1905 to 1915, but contains also an attempt to analyse the factors that determine the
unsymmetrical distribution of precipitation. ... The whole discussion is some—what hypothetical, ... |
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A. Terrestrial Magnetic Oscillations. Nature. Vol. 101, No. 2534. 1918. 5. 23. p. 233. By C. Chree.

B. T Terada:On Rapid Periodic Variations of Terrestrial Magnetism. Part I and V. Journal of the

College of Science, Imperial University of Tokyo, Vol. 37, Art. 9. 1917. 5. p. 1—23, 23—~47, 47—85 .
(73 no. 58~60] .

C. [The paper referred to below is an important contribution to our knowledge of oscillations in the

magnetic elements, especially those of shorter period termed “pulsations” by van Bemmelen. ... | .
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7 A - 225) . AARKEHMS. 1975.p. 91~109).
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A. Diurnal Variation of Atmospheric Pressure. Nature. Vol. 101, No. 2535. 1918. 5. 30. p. 2563~
254. By W. W. B.

B. T.Terada, M. Kiuti and Z. Tukamoto : On Diurnal Variation of Barometric Pressure. Journal of
the College of Science, Tokyo Imperial University, Vol. 41, Art. 1. 1917. 11. p. 1~30. [## 3 no. 62].
C. Nature ®itE%, (Diurnal Variation of Atmospheric Pressure) D% A hLDH &, FHODIEH,
BHEOWEE Ot A2 b E LR LT b, BfREBS%51<.  [Three Japanese investigators from the
Geophysical Seminary of the Physical Institute, Tokyo, contribute an account of a preliminary attempt
to trace more detinitely the mechanism of these local influences , one of the most obvious of which ,
under the name of “continentality,” has recent been attracting the attention of Mr. C. E. P. Brooks in this
country in connection with climate, and with a purely geographical theory of the Ice age. ... | .
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A. Effect of Topography on Precipitation in Japan. Nature. Vol. 105, No. 2645. 1920. 7. 8. p. 599
~600. By W. W. B.

B. T. Terada, M. Isimoto and M. Imamura : On the Effect of Topography on the Precipitation in
Japan. Journal of the College of Science, Tokyo Imperial University, Vol. 41, Art. 5. 1919. 6. p. 1~
23. [ no. 68] .

C. Nature DFE%E1Y, (Effect of Topography on Precipitation in Japan) D ¥ A hldO b &, FHLD
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E0s, BEOMFEEEDOIEEZ L EDLERM LTS, BRES%251<.  TAt first sight, Prof. Terada’s
contribution in the Journal of the College of Science, Tokyo Imperial University (vol. xli., art. 5), appears
to be only a supplement to previous work of Profs. Nakamura and Fujiwhara, but one or two
comparatively fresh notes are struck. ... This is now described by Prof. Terada as a case more of
parallelism than of cause and effect, for he prefers to attribute both phenomena to barometric changes
rather than to associate the instability of the soil with percolation. ... | .
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HEESCHEP) . 28, SRIENE. 1928.p. 19~20).

D-2. 0 WEBOAR : [SFHIE, HARWENA & K FEERORIEDZEN K E WX, A LB O 2 EH
MR HNL L OMXEFENTND ] (A : TAAROHETHIE 130 450] . BECRFHRS. 2015, p.
160).

W10. KEBDIEE) L HIRER.
A. Sunspot Frequencies and Terrestrial Phenomena—An Interesting paper . Nature. Vol. 119,
No. 2990. 1927. 2. 19. p. 293.
B. T. Terada : On Some Remarkable Relation between the Yearly Variations of Terrestrial
phenomena and Solar Activities. Journal of the College of Science, Tokyo Imperial University, Vol.
44, Art. 6. 1923. 1. p. 1~20. [F@ no. 77] .
C. Nature ®it9%, (Our Astronomical Column) HOBEHE DT FED 1L LTINS TS, B%
Wor%& 1 P9 %. [The association of earthquakes with spot frequencies in the north and south
hemispheres of the sun, called N and S, is examined, and Terada finds that for some places in Japan
and Jamaica, minima of earthquake frequency occur in years when N — .S 1is small, while for others,
maxima occur under these conditions : some places show neither feature. ... The idea that important
geophysical phenomena depend on the difference of the sun’s activities in the northern and southern
hemispheres is so important that Prof. Terada’s future papers will be awaited with much interest] .
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A. Fluid Vortices. Nature. Vol. 120, No. 3030. 1927. 11. 26. p. 784.

B. T. Terada and K. Hattori : Some Experiments on Motion of Fluids. Part I, II and Il. Reports
of the Aeronautical Research Institue, Tokyo Imperial University. Vol. 2. No. 16. 1926. 5. p. 85—~
112. [F@3 no. 83] .

C. [With the object of supplying data for a more complete mathematical treatment of the vortices
formed in a fluid about a body rotating in it, or if this should prove impossible , for a qualitative
treatment of the problem. Messrs. T. Terada and K. Hattori, of the Aeronautical Research Institute of
the University of Tokyo, have made a photographic study of the forms of these vortices under various
boundary conditions. ... | .
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W12, EXKAE

A. Electric Sparks. Nature. Vol. 122, No. 3063. 1928. 7. 14. p. 73~74.

B. T. Terada and U. Nakaya : Experimental Studies on Form and Structure of Sparks. Part I, II

and IlI. Scientific Papers of the Institute of Physical and Chemical Research, Tokyo, Vol. 8, No.

131. 1928. 2. p. 1—19 ; Vol. 8, No. 135. 1928. 2. p. 63~82; Vol. 8, No. 138. 1928. 3. p. 103~129.
[ no. 99, 101, 109] .

C. IThe three experimental papers on the form and structure of electric sparks, by T. Terada and U.

Nakaya, published in volume 8 of the Scientific Papers of the Institute of Physical and Chemical
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Research, Tokyo, are instructive to scientific workers and will be useful to magneto manufacturers. The

authors point out that our present knowledge of the form and structure of sparks is not much greater

than in the days of Franklin and Lichtenberg. ...
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. 2. At surface, where the veins have been
Tected by atmospheric agencies, there is a high pro-
)etion of metallic silver. Much of the ore shipped

1904 was largely composed of native silver. The
scovery at Cobalt is an indication of Canada’s bright
-ospects of becoming a more important mineral-
-oducing country. In North America the territory

satrolled by Great Britain exceeds that of the United
tates.

But of this immense area of 3,600,000 square

whose diverse activity leads it to the study, not
only of everything dircctly or indirectly connected with
earthquakes, but also of everything which resembles
their effect. The discovery, by Prof. Omori, that the
periods of the earthquake-produced sea-waves were
not uniform at neighbouring stations, but in each case
agreed with those of the secondary oscillations of
the (idal curve, naturally led to an investigation of
this phenomenon, which” has been noticed and made
the subject of speculation by various observers. The

Fic. s.—Menllic Outcrop of Silver Ore, Cobalt From **Mines and
Minerals of the Britisa Empire.”

miles only a very narrow fringe has even beca ex-
plored, and yet the rocks of which a very large pro-

2 was carried out under the direction of
Prof. H. Nagaoka, and has been published in a bulky
and profusely illustrated quarto volume.

After a_description of the improved and portable
form of tide-gauge which was invented for the in-
igati the ordinary li bein; i
and the ordinary tide-gauge too cumbrous, we have
a detailed account, illustrated by reproductions of the
tide curves and charts, of the records from fifty-one
stations on the Japanese cousts. A general summary
of the results is given, from which it appears that on
the open Pacific coast, or in a bay of considerable
area communicating with the sea by a narrow outlet,
the tide curve is of a simple character, the secondary
oscillati being small and irregular; but in more
open bays, the breadth of which is not toa Iarge in com-
parison with their length, secondary oscillations are
conspicuous, and often show great regularity of period.
Simultaneous observations at dificrent places along
the shore-line showed that the phase of oscillation
was usually the same throughout the bay, and that
the illati which were i within the
bay could be detected, with the same phase, but much
reduced amplitude, at its mouth. From this it ap-
peared that the whole mass of water in_the bay was
in simultaneous oscillation in a stationary ‘wave,
analogous to the sound-wave in an open organ pipe,
and that the bay selected from the multitudinous ocean
waves of various period the particular one to which
it was able to respond, and, like a resonator with

d: . il and made it i

This conclusion was verified by experimental in-
vestigation. Models, to scale, of the bays were made
and sunk to the appropriate level in a large tank of
water; in this tank was immersed a leaden ball which,
being ‘attached to a simple or a_horizontal pendulum.,
could be set in oscillation with any desired period,
and by its movement communicate to the water in the
tank a periodic oscillation, unaccompanied by any

portion of the unexplored area is in all
composed are those which in the United States carry
the most valuable mineral deposits. Here, and in
other parts of the Empire, the world awaits the estab-
lishment of new mining regions to compensate for the
steady impoverishment of the old.

THE SECONDARY OSCILLATIONS OF
OCEANIC TIDES.'
IDAL observers have long known that at certain
stations, mostly situated on bays or indentations
of the coast, the simple curve of the tide-gauge is
complicated by oscillations of level, often of consider-
able range and regularity of period. At first sight
nothing could be further removed from the study of
earthquakes than these irregularities of the tidal
illati ut_a ion has been di
the Japanese Earthquake Investigation Committ

PI sur ; reflection from the walls of
the tank being checked by a thick layer of damping
material—wood-shavings, to wit. By exciting waves
with this arrangement the water in the model of the
bay was put into standing oscillation, the amplitude of
which was generally small; as the period of the pen-
dulum approached the proper period of the bay, the
amplitude of oscillation gradually increased, and,
when the period cxactly coincided with that of the
model, the amplitude reached its maximum, con-
tinuing, with a regular period, after the pendulum was
stopped. The phase of the water particles was the
same for all parts of the bay when the oscillation was
a fundamental one, but a binodal or trinodal oscil-
lation was easily produced in an elongated bay.

n ingeni P of the experiment con-
sisted in sprinkling aluminium powder on the surface
of the water and photographing the model with
a camera suspended vertically above it; by giving an

1 An Investigation on the Sccondary Undulations of Oceanic Tides,
der of the Earthquake Investigation Committes during

fgoy” | By Dra K, Honla, 1. “feral, V. Vodida and D lstant
reface by Crof. H. Nagaoka.” P, viii+ 01 lates, 3 frontispieces.
Pubiished s o, 26 of Publications of the Earibquake nvestigarion Com
i 31,10 i of the Jourualofthe Colage

migtee in Foreign Languages, a
of Scieace, Imperial Usiversity of Tokyo. (Tokyo, 1905

NO. 2020, VOL. 78]

appropriate length of exposure, the movement of the
particles reproduced the course of the stream-lines on
the resulting photograph. In Fi 1 we repro-
duce one of these photographs, showing the motion
where the induced wave is the fundamental oscilla-
tion, in which the mouth of the bay is a node for
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vértical and a loop for horizontal motion,” while' the
head is a loop for vertical and a node for horizontal

Fa.

—Model of Aomori Bay, sbowing stream lines of furdament 1 oscil-
lation : period 4'4s3 ia model, representing 303 m. in the bay itsell.

motion. The period of this oscillation in_ the model
was 445 seconds; the factor, corresponding to the
scale ado i

fundamental wave; the water within the bay cauld be
set into lateral oscillation, as shown in Fig. 2, with
a period of 160 s. :in the model, representing
108 m. in the actual bay, where a well-marked
regular undulation of 103 m. was observed.

he account of the experiments is followed by a
mathematical treatment of the subject, and a calcula-
tion of the periods of the stationary waves for each of
the bays investigated, a calculation which gave results
in general, and sometimes in close, accordance with
the observed periods. . Finally, there is a_suggestion
that the great increase in the range of tides near the
head of large bays may be partly due to this cause,
The Bay of Fundy is célebrated for the great range of
the tide near its head, where the difference between
high and low watér is from so to 70 feet, while near
the mouth the range.is not more than 7 to 10 feet; the
difference is partly attributable to the banking of the
tidal wave as it travels up a narrowing channel, but,
the fundamental period of oscillation of the bay being
aboiit twelve “hours, it is by no means improbable
that' this has a material effect in increasing the range
of the ‘sémi-diurnal tide, with which it approximately
agrees in period.
“We have indicated sufficiently the scope of this
ifiportant memoir, . the unseismological interest of
which. has been recognised by its simultaneous

J as one of the icati of the Earth-
quake Investigation Committee and as a _volume of
the Journal of the College of Science of Tokyo.

VESTIGES OF SCALES IN THE FOX.
N the case of such a familiar animal as the fox
it might well have been supposed that everything
worth knowing in the matter of its bodily structure
had already been recorded. That this is not so is
d in an_article by Mr. K. Toldt, of

pted, being 4090, this a period of

Fic. 3.—Model of Aomari Bay, showing »trzam lines of latersl oscillation :
period 163 in itsell.

, represeatic 108 m. in the bay it

303 m. in the actual bay, in which a_periodic
oscillation of 300 m. was observed. Besides this
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Vienna, published in the April number of the
Zoologischer Anzeiger, where it is _shown, on what
appears to be practically conclusive evidence, that the fox
is descended from ancestors the bodies of which
appear to have been clothed with horny scales like

those _of. the pangolins, or scaly’ ant-eaters.
Although these .scaly anteaters are the only
living mammals the bodies of which are com-

pletely covered with overlapping scales, armadillos~
furnish us with an example of another type of armour
in the same class; while there are several groups of
mammals in which some portion of the body is scaly.
In the rat, for example, the whole tail is scaled,
and more or less distinctly scaled areas are met with
in several porcupines and certain othér rodents, as
well as on the tail of the great South American ant-
eater. In all cases where hairs grow from the body
between the scales (as they almost invariably do), sach
hairs, in place of being scattered about in an ir-
regular manner, have a certain definite arrangement.
They grow, for instance, in isolated bundles, arranged
in some cases in groups of three or four, and placed
at_regular intervals from one another. )
From the fact that the hairs are arranged in this
peculiar and definite fashion in a number of species
which show no traces of scales, it has been suggested
that such mammals trace their descent from scale-
clad ancestors.
areful examination of the skins of young foxes has
,enabled Mr. Toldt to announce, not only that the hairs
.are arranged in this peculiar fashion, namely, in
groups of three bundles, each containing some fourteen
or fifteen hairs, but likewise ‘that the skin itself
actually exhibits a structure such as would be presented
by that of-a pangolin after the scales had been pulled

out. Viewed through a mjcroscope, the skin presents,
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