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Lindahl, of Rock Island, and Marcy, of the
Northwestern, joined us in 1880, and Rob-
ertson, of Carlinville, in 1882, and a few
additional members of the faculty of the
State University paid us the compliment
of an initiation fee when we held our meet-
ing at Urbana, but went no farther with us.
If there was any professional or active
worker in biology or geology at any other
Illinois college at the time, we never made
his acquaintance nor he ours. Of the state
scientifie officials there were only Worthen,
Thomas and Forbes. Thomas left the state
in 1883, but the two others stayed with the
society to the end.

It should be remembered, in this connec-
tion, that this was a time when college men,
as a rule, worked like dray-horses and were
paid like oxen, and the sacrifice of time
and means necessary to prepare adequately
for the annual and semi-annual meetings
of the society, and then to attend them, was
more than they could, or ought to, make,
except for some really important end.

It will be seen that, under these condi-
tions, our membership would now be almost
wholly classed as amateurs. The active
members of the last two years were chiefly
collectors of specimens, and species-stu-
dents of the old school—a few still-glowing
brands from the enthusiasms of the ex-
ploration period, with scarcely a spark to
testify to the coming illumination, in the
midst of which it is our present privilege
to live. And so the society passed, leaving
no permanent material produet of its work,
except private collections and such papers
of its members as were published here and
there, as each individual thought best.

Does this account seem discouraging to
our present undertaking? I do not think
that it ought to; but quite the contrary.
If, under such conditions, with so little
material, and—as a reasonable modesty
perhaps requires that I should add—under
such general management, it was possible
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then for us to organize a state natural his-
tory society and to keep it actively at work
for seven years, we ought now, I think,
with all our present comparatively immense
advantages, to found a state academy of
seiences which shall live and thrive at least
for seventy years, and, for all that I can
see, for seventy times seven—Dby which time
we shall all have been long relieved from
all our responsibilities, and the labors and
the honors of scientific enterprise will have
been handed on to our remote successors.
S. A. ForBEs

UNIVERSITY OF ILLINOIS

MEDALS OF THE ROYAL RSOCIETY*

TeE Copley medal is awarded to Pro-
fessor Albert Abraham Michelson, foreign
member of the Royal Society, on the
ground of his experimental investigations
in opties.

In 1879 Michelson brought out a deter-
mination of the velocity of light by an
improved method, based on Foucault’s
which gave 299,980 kilometers per second.
Three years later, by means of a modifica-
tion of the method, capable of even greater
precision, he found for this constant, of
fundamental importance for -electric as
well as optical science, the value of 299,853
kilometers.

Michelson has been a pioneer in the
construction of interferometers, which are
now indispensable in optics and metrology.
‘With his new instrument, at Paris, he de-
termined the absolute wave-lengths of the
red, green and blue lines of cadmium by
counting the number of fringes (twice the
number of wave-lengths) corresponding to
the length of the standard meter of the
Bureau International des Poids et Mesures.
He found the meter to be 1,553,164 times
the wave-length of the red line of cad-

1 Concluding part of the presidential address of

Lord Rayleigh—read at the anniversary meeting
of the Royal Society on November 30.
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mium, a result which is almost in exact

agreement with the redetermination last
year by Perot and Fabry. Michelson thus
proved the feasibility of an absolute stand-
ard of length, in wave-lengths, of such
accuracy, that if the standard meter were
lost or destroyed it could be replaced by
duplicates which could not be distinguished
from the original.

He had the greatest share in the elabora-
tion of precise experiments on the relative
motion of ether and matter. He repeated‘in
an improved form Fresnel’s experiment of
the speed of light in moving media, using
water and sulphide of carbon. He found
that. the fraction of the velocity of the
water by which the velocity of light is
inereased is 0.434, with a possible error of
=+ 0.02. The fact that the speed is less
in water than in air shows experimentally
that the corpuscular theory is erroneous;
but his results, moreover, established the
correctness of Fresnel’s formula for the
effect, the theory of which has since become
well understood. :

In conjunction with E. W. Morley, he
devised and carried out a very remarkable
method by which, on the assumption of
ether at rest, an effect depending on quan-
tities of the order (v/V)? would appear to
be appreciable. No displacement of the
fringes was found. Of this result the
simplest explanation would be that the
ether near the earth partakes fully in its
orbital motion; but modern electric and
optical science appears to demand a quies-
cent ether, and the existence of this and
similar null results is fundamental for its
theory.

He has shown the possible application
of the interferometer method to astronomy,
by himself measuring the diameters of the
four satellites of Jupiter, which are only
about one second of arec. He suggests the
further application of the instrument to
such of the fixed stars as may not subtend
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less than one hundredth of a second of arec.

In 1898 Michelson constructed a spectro-
scope which enables us to.make use of the
great resolving powers of the very high
orders of spectra which are absent in the
use of the ordinary grating, and with the
added advantage of having most of the
light in one spectrum. The echelon con-
sists of a pile of glass plates of precisely
equal thickness, which overlap by an equal
amount; with it spectral lines which ap-
pear single with the most powerful gratings
can be resolved into components. This
instrument has been especially useful for
the direet observation of the important,
because definite, influence of magnetism on
light, discovered by Zeeman. With thirty
plates, and using the 25,000th spectrum,
the echelon has a resolving power of 750,-
000, while the most powerful gratings do
not exceed 100,000.

In connection with the analysis of radia-
tions, he has constructed and used various
machines for the analysis of periodiec mo-
tions. For example, in conjunction with
Stratton, he perfected a remarkable ma-
chine which is based on the equilibrium of
a rigid body under the action of springs.

Professor Michelson has also investigated
by his interferometer the important sub-
ject, both theoretically and practically, of
the breadth and the structure of spectral
lines, including the effect of a magnetic
field, and in various other ways his genius
has opened up new ground in experimental
opties.

One of the Royal medals has been
awarded, with the approval of His Majesty,
to Dr. Ernest William Hobson, F.R.S.

During the last twenty years Dr. E. W,
Hobson has been distinguished for the fun-
damental character of his contributions to
mathematics and mathematical physies.
His earlier published work, from 1888 on-
wards, deals largely with the so-called
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harmonic analysis, which embraces many
topies having for their common aim the
solution of the potential equation in forms
suitable for applieation to the problems of
physiecs. The exhaustive examination of
the general types of harmonic functions
eontained in his paper in the Philosophical
Transactions, 1896, has been found to be
of high utility for this application. He
was led by these researches, and particu-
larly by the difficulty of deseribing in gen-
eral terms the characteristics of a funetion
capable of being represented by Fourier’s
series, to take part in the revision of the
logical basis of differential and integral
calculus which is now in progress; his
presidential address to the London Mathe-
matical Society in 1902 on the questions
here arising aroused general interest among
mathematicians, and he has recently (1907)
published an extensive volume dealing with
the whole matter and its applications to the
theory of Fourier’s series, which is of great
importance for the history and develop-
ment of mathematics.

His Majesty has also approved the award
of a Royal medal to Dr. Ramsay H. Tra-
quair, F.R.S. Dr. Traquair is honored on
the ground of his long-continued researches
on the fossil fishes of Paleozoic strata,
which have culminated, within the past ten
years, in his discovery of new groups of
Silurian and Devonian fishes, and in his
complete exposition of the structure of
Drepanaspis, Phlyctenaspis and other re-
markable forms.

For nearly forty years Dr. Traquair has
been busy with the desecription of fossil
fishes, mostly from the Paleozoic rocks of
Scotland, and he is deservedly held to be
one of the most eminent paleontologists of
the day. He has been highly successful in
the interpretation of the often very obscure
and fragmentary remains which he has had
to elucidate, and his restorations of fishes
have won such credit as to appear in all
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modern text-books of paleontology. It may
be said that his work, notwithstanding the
great difficulties of the subject, has well
stood the test of time.

Dr. Traquair has done much to advance
our knowledge of the osteology of fishes
generally. His earliest memoirs on the
asymmetrical skull of flat-fishes and on the
skull of Polypterus remain models of ex-
actness. IHis acquaintance with osteology
enabled him to show how former superficial
examination of the Paleozoic fishes had led
to wrong interpretations. He demonstrated
that Chirolepis was not an Acanthodian, as
previously supposed, but a true Paleoniseid.
In 1877 he satisfactorily defined the Pale-
oniscide and their genera for the first time,
and conclusively proved them to be more
nearly related to the sturgeons than to any
of the other modern ganoids with which
they had been associated. He thus made
an entirely new departure in the interpre-
tation of extinct fishes, replacing an artifi-
cial classification by one based on phylo-
genetic relationship. His later memoir on
the Platysomide was equally fundamental
and of the same nature.

All subsequent discoveries, many made
by Traquair himself, have confirmed these
conclusions, which are now universally ac-
cepted.

In 1878 Dr. Traquair demonstrated the
dipneustan nature of the Devonian Dip-
terus, and somewhat later he began the
detailed study of the Devonian fishes. His
latest researches on the Upper Silurian
fishes of Scotland are equally important,
and provide a mass of new knowledge for
which we are indebted to his exceptional
skill and judgment in unraveling the mys-
teries of early vertebrate life.

The Davy medal is awarded to Professor
Edward Williams Morley. Professor Ed-
ward W. Morley is well known both to
chemists and to physicists for his work in
the application of optical interferences and
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other physical phenomena to increase the
aceuracy of measurement. Numerous valu-
able papers have appeared, either in col-
laboration with Professor Michelson and
others, or in his own name, on such sub-
jeets. Special reference may be made to
his experiments, in conjunction with Pro-
fessor Michelson, on the fundamental ques-
tion of the absence of effect of translatory
motion of material bodies on luminous phe-
nomena.

His claim to the Davy medal rests on
grounds closely related to these researches,
for he has combined thorough mastery of
accurate measurement with an intimate
knowledge of modern chemistry, and has
utilized them in his attempt to solve one
of the most difficult and fundamental prob-
lems of chemical science. The special prob-
lem to which he has consecrated many years
of his life is the determination of the rela-
tive atomic weights of hydrogen and oxy-
gen; it has been attacked by him with rare
insight and skill, and with indomitable per-
severance, and he seems to have settled it
for many years to come, if not perma-
nently. All the recent work devoted to
this problem, and there has been much, has
tended to establish more firmly the ratio
arrived at by Professor Morley.-

His determinations of the absolute weights
of a liter of hydrogen and of oxygen, and
his investigations of the amounts of mois-
ture retained by gases dried by various
desiccating agents, are of the very greatest
importance for secientific progress.

Professor Wilhelm Wirtinger, of Vienna,
is the recipient of the Sylvester medal. He
is distinguished for the importance and
wide scope of his contributions to the gen-
eral theory of functions. Our knowledge
of the general properties and character-
isties of functions of any number of inde-
pendent variables, and our ideas for the
further investigation of such funetions, are,

for the most part, at present bound up with"
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the theory ‘of multiply-periodie functions,
and this theory is of as great importance
for general solid geometry as the ideas of
Abel have proved to be for the theory of
plane curves. Professor Wirtinger has ap-
plied himself for many years to the study
of the general problems here involved. A
general summary of his researches is given
by him in the Abel centenary volume
(XXVIL, 1902) of the Acta Mathematica.
Two of his papers may be particularly re-
ferred to, both of 1895. One of these deals
with the reduction of the theory and gen-
eral multiply-periodic functions to the the-
ory of algebraic functions, with a view to
their expression by theta functions; this
was one of the life problems of Weierstrass,
who did not, however, during his life-
time, publish anything more than several
brief indications of a method of solution.
Professor Wirtinger’s memoir obtains a
solution, and is, moreover, characterized
throughout by most stimulating depth and
grasp of general principles. This paper
was followed. by two others, one continuing
the matter in detail, the other making an
application of its principles to the general
theory of automorphic functions. Another
extensive paper, which obtained the Beneke
prize of the Royal Society of Gottingen,
deals with the general theory of theta func-
tions. In it he obtained results of far-
reaching importance, for geometry as well
as for the theory of functions, the full de-
velopment of which will require many
years of work.

The Hughes medal is awarded to Prin-
cipal Ernest Howard Griffiths. Prinecipal
Griffiths has conferred great benefit on
physical science by his series of measure-
ments of fundamental constants, mainly in
the domain of thermal and electric energy.
At a time when the equivalent of the
thermal unit in mechanical energy stood
urgently in need of revision, he devoted
himself to the problem with all the refine-
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ments and patient manipulation that could
be devised, the result being a value for
Joule’s equivalent which at once acquired
authority in the light of the evidence pro-
dueed, and largely confirmed the correc-
tions already advanced by Rowland and
others. A main cause of discrepancy had
been found to be the variation of the ther-
mal capacity of water with the tempera-
ture; and by an investigation in which this
variation was determined, Griffiths eluci-
dated and correlated fundamentally the
work of previous observers, from Joule
onward. Of special importance also, in
the domain of chemical physics, was an
investigation of the depression of the freez-
ing point of water by very dilute admix-
ture of dissolved substances, wherein he
verified, with all the refinement of absolute
physical determinations, that the change of
freezing point ran exactly parallel to the
electric conductivity when the dilution of
the electrolyzable salt was comparable to
that of gases, being twice as much per
molecule as the standard value of the de-
pression for non-electrolytes.

The Buchanan medal is awarded to Mr.
William Henry Power, C.B., F.R.S. Mr.
Power’s services to hygienic science and
practise have extended over a period of
more than thirty years, and have been of
the most distinguished kind. He has him-
self personally conducted successful in-
quiries into the causes of the spread of
various diseases, and has obtained results
which have proved of the greatest benefit
to mankind. Moreover, in his long connee-
tion with the medical department of the
Local Government Board he has planned
and directed numerous general and local
investigations whereby our knowledge of
disease, and of the methods of coping with
it, have been greatly increased. The med-
ical reports issued by the Local Government
Board, which are universally regarded as
among the most important contributions
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of our time to this subject, have for many
years past been either written by him or
owe much to his editorial criticism and
supervision. It is not too much to say that
no living man in this country has advanced
the cause of scientific hygiene more than
Mr. Power, or is more worthy of the dis-
tinetion of the Buchanan medal.

SCIENTIFIC BOOKS
Research in China. Volume 1., Part 2.

Petrography. By Evior BuackwerLper. Car-

negie Institution of Washington, Washing-

ton. 1907.

Rocks from northern and central China are
described microscopically in this portion of
the report; their field relations and stratig-
raphy have been given in Part 1 of this
volume. The method of treatment is as in-
dividual specimens arranged according to
geographical distribution, that is, by districts
of which eleven are recognized. Their further
arrangement is by geological age, mode of
formation, and finally by petrographic char-
acter. The report is, therefore, a detailed
statement of observations and data, with little
attempt at general or comprehensive sum-
mary of results. The material collected is
not considered sufficient for such a treatment.

The Khin-Gan district of the mountain
range by that name in northwestern Man-
churia, so far as seen from the Chinese-East-
ern Railroad, appears to be made up largely of
igneous rocks. In addition to a gray biotite-
granite there are black quartz-porphyry,
hornblende-porphyry, feldspar-porphyry and
gray hornblende-granite.

In the western portion of the Liau-Tung
peninsula in southern Manchuria the rocks ob-
served belong to several distinct systems: The
T’ai-shan gneissic complex; the Ta-ku-shan
schists, quartzites and marbles; the Sinian
sedimentary series including quartzite con-
glomerate and psammites of Cambro-ordovi-
cian age, besides igneous rocks in dikes. These
are rhyolite porphyries, andesitic and basaltic
porphyries, more or less altered.

In the neighborhood of Peking a small ridge



