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The National Museums at South

: Kensington,
-‘f E dealt last week with the position of the
Natural History Museum at South Ken-
sington in relation to the Trustees of the British
Museum at Bloomsbury, of which it is a branch.
There are eventually to be three museums at
South Kensington, and it seems to be desirable
that these should be under a single authority
interested in the advancement of natural know-
ledge and its utilisation for the good of the nation.
The Interim Report of the Royal Commission on
National Museums and Galleries leaves open the
whole question of the governance of the national
collections, both of museums and of public galleries.
The internal control of such institutions and their
staffs by directors is clearly a desirable arrangement,
but their interrelationships, policy, and develop-
ment are as certainly matters of public concern.
The director is responsible to a Minister, where
national funds are concerned, but there is usually
some body between, either in a governing or in an
advisory capacity. The collections include countless
gifts and bequests to the nation, and the nation is
the trustee for these. Each gift entails annual ex-
penditure, be it book, picture, machine, or animal,
and staffs have to be maintained to care for them,
and to see that they are available for the study of
experts and for the education and intellectual
amusements of the public. Catalogues have to
be printed, and special exhibitions arranged, and
these do not usually pay for themselves. In addi-
tion, certain institutions are so clearly connected
with industry and commerce, on which the country
and empire so closely live, that annual expenditure
is requisite for additions and for the study of these.
The Museum of Practical Geology is the central
institution concerned with the mineral wealth of
jreat Britain and with the nature of the land on

. which we live and build, and off which we have

to obtain our water. By its staff it conducts the
ieological Survey in the field, and its Museum is
open to the public for reference and advice. The
practical application of science to engineering,
mining, manufacturing of every sort, and to building
construction is the charge of the Science Museum,
and its exhibits are judiciously designed to help
these. The British Museum of Natural History is,
on one hand, of great intellectual value, while on
the other, it deals with raw animal products both
for food and industry. It is a central reference
station for economic biologists and is deeply con-
cerned with the insect and other animal pests which
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attack plants and animals. It also has its plant
department, while the practical institution for plant
products is furnished by the Royal Botanic Gardens
at Kew.

These institutions have one characteristic in com-
mon, namely, that they are connected with one class
of mankind whose sole aim is the increase of natural
knowledge, and with a second larger class whose
business it is to apply that knowledge to the de-
velopment of the world. In a word, they are
scientific, and their directorates and staff belong
to a group of men who are accustomed to act to-
gether in mixed societies, in particular in the Royal
Society, and in universities. The secret of their
successful co-operation lies in their common basic
training in respect to natural phenomena, this
resulting in a peculiarly impersonal mode of examin-
ing any problem presented to them. Year by
year they become less separable, since most natural
phenomena entail knowledge of two or more
‘sciences,” and research year by year is shifting
to border lines. The relation of these Museums
to one another and to the State deserves careful
consideration, for it is obvious that they must
continue to grow and progress pari passu with the
evolution of the country and of the Empire. They
can no longer be considered as apart from national
prosperity, for they are factong directed to assuring
that prosperity, and the cost of their upkeep is a
trifling premium. Ideally, they must be in contact
with the highest minds in their sciences and with
the most interested industrialists.

The position of these four foundations is that
they report to and are under the financial control
of four different Departments of State. The
Royal Botanic Gardens, Kew, are included in the
parliamentary vote of the Ministry of Agriculture
and Fisheries, and there is no ‘governing body’
other than the Minister. They are not to be re-
garded as primarily connected with British agri-
culture and horticulture, for which other institutions
specialise, but with the increase of the basal
practical knowledge of plant growth. Their staff
is largely concerned with economic interests and
research that are imperial in character. Indeed,
Kew is a central bureau in all such matters for all
the dominions. The herbarium is largely built
up of the type collections of colonies and is essential
for reference in such work. Distinguished and
wise directors have succeeded each other for so
long that the director is as nearly independent as
any Government servant can be. As plant pro-
ducts have to be grown with an understood relation-
ship to their method of treatment or manufacture—
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the business of the Science Museum—there is g
slight overlapping, but this is not altogether g
disadvantage. We think, therefore, that Kew
may be left independent of the scheme we have
in mind for the Natural History, Science, and
Geological Museums.

These three museums are to be topographically
connected with each other in the same block at
South Kensington, since the Geological Museum is
to be removed to a site there in close communica-
tion with the other two. At present it is under the
Department of Scientific and Industrial Research,
which also has control of the National Physical
Laboratory, as well as of numerous research boards
connected with industry. A committee of the
Privy Council, representing many State Depart-
ments and all political parties, constitutes this
Department under the Lord President, and it is
assisted by an Advisory Council, the members of
which clearly are principally concerned with its
activities in fields other than geology. The de-
tailed supervision of the work is in the hands of
a competent committee of the Department. The
specimens displayed in this Museum are similar
to those shown in the Natural History Museum,
but they are arranged differently, as indeed is
essential. The paleontological workers are experts
of the same order, and clearly the freest possible
interchange and the closest relationship between
these Museums is likely to be to the advantage of
both. The mineralogical collection of the Natural
History Museum might be developed to illustrate
more clearly the study of rocks, while it is surely
the function of the Science Museum to elucidate
physical geology.

The Science Museum was a most interesting
experiment, which after a chequered existence for
half a century, seems to be likely to have a brilliant
future in respect both to pure science and to in-
dustry. It has a close connexion with the products
of art, but clearly its fundamental relationship is
in respect to the utilisation of the raw products,
with which its neighbours are concerned. The
Royal Commission is clearly in agreement, since
it has suggested a grant for a conference hall for
discussions between industry and science, while it
is pointed out that a common lecture theatre
is an important need. Here the Museum is under
the Minister of Education, whose main interest
obviously must be elsewhere and whose appoint-
ment must have been largely political. There is
an Advisory Council of technical and scientific men.
it is true, but the members of such purely ad-
visory bodies can scarcely be expected to display
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that personal responsibility, the sense of which to
a large degree ensures impartiality.

The present seems the favourable moment for
the consideration of these national museums as
an organic whole. We have in being a Royal
(lommission, the Interim Report of which shows a
rare appreciation of the educational and industrial
scope of these institutions, together with a fearless
handling of the financial problems related to the
guardianship of the public purse. We believe
that that essential to all governance, cheerful
consent of the governed, would be found to exist
were the Commission to propose a scheme which
would bring the three scientific musenms at South
Kensington under one system of control. Thus
most easily can uniformity in rate of pay and in
promotion in relationship to other scientific posts
in the country be obtained. The extraordinarily
rapid changes in both science and industry neces-
sitate the governance by experts from all sides in the
closest relationship to one another, and they must
be led to feel their personal responsibility. Such
a result can scarcely be brought about by handing
these museums to an overworked Government
department, controlled necessarily by experts in
one direction. The whole country, not one city,
pays for these institutions, and their policy and
development must be in the direction of national
and imperial interests, the concern of many de-
partments.

Our system demands a relationship to one
Minister, and, failing the direct interest of the
Prime Minister, which it is too much to expect, the
connexion is perhaps closest with the Lord Pre-
sident of the Council, who is selected for his wisdom
in affairs and for his wide sympathy with every
phase of national development. Under this
Minister there would have to be the governing
body, with access to him, and with full power to
report to him, and in practice to settle the policies
of the museums so far as funds allow. It would
act through committees for each institution, with
perhaps a single annual meeting of the whole body.
Only advantage can result from the freest discussion
of policy between experts in science and industry—
and unquestionably the greater gnd more practical
men of science, as the directors of these museums
must be, are happy in the discussion and justification
of their views and desires for the advancement
of knowledge. The success of such an authority
depends on the intelligence and disinterestedness of
its members, qualities well displayed by the Royal
Commission, which can examine many precedents

Greenland under Danish Rule.

Greenland. Published by the Commission for the
Direction of the Geological and Geographical
Investigations in Greenland. Editors : Prof. M.
Vahl, Vice-Admiral G. C. Amdrup, Dr. L. Bobé,
Prof. Ad. S. Jensen. Vol. 1: The Discovery of
Grreenland, Exploration and Nature of the Country.
Pp. vii + 575. (London: Oxford University
Press ; Copenhagen : C. A. Reitzel, 1928.) 40s.
net. 3 vols., 100s. net.

ANS EGEDE landed in Greenland in 1721 :
for three centuries the Norse colonies had
been ‘lost’; and Egede’s landing was therefore
the beginning of a new era of Scandinavian over-
lordship. The missionary himself wrote a descrip-
tion of the country and its native inhabitants,
published in Danish in 1741, and translated into
English four years later. There have been other
general accounts, but the latest and perhaps the
best known is Dr. Rink’s ‘ Danish Greenland,”
which appeared in 1877. Early in the following
year the Danish Government authorised the forma-
tion of a Commission for the Direction of the
Geological and Geographical Investigations in
Greenland : publications under the title ** Medde-
lelser om Gronland ” began in 1879, and there are
now no less than seventy volumes of this well-
known series. In more recent years, therefore, the
position has been that those wishing to obtain
first-hand and up-to-date information could only do
so by searching through the seventy volumes of the
“ Meddelelser.” The work under review is definitely
meant to remove this difficulty. Essentially it is
a summary and co-ordination of the fifty years’
research contained in the “ Meddelelser.” It is
hoped to complete it in three volumes in 1929 : the
present deals with the discovery, exploration, and
general nature of the country; the second with
the past and present population; and the third
with the colonisation and history. :
Primarily the book is intended for officials and
travellers in the country itself. As a work of
reference it will be quite indispensable. Apart from
this it is exceedingly well written, and abundantly
illustrated with photographs and maps; few
countries are so fortunate ; it is not too much to
say that this is a book to be recommended not only
to those closely interested in Greenland, but also
to those with slighter interests but appreciation
of geographical literature well written and well
produced. Its nature is general rather than
detailed. In this connexion it should be noted that

and will, we trust, make specific recommendations. | minute details, district by district, were published
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~in 1921 in Danish, under the title  Gronland
i Tohundredaaret for Hans Egedes Landing,”
two volumes and atlas. The completion first
of the Danish work and now of its English com-
plement will thus round off the intention of
the Danish Administration, which, by undertak-
ing these two publications, desired to mark in
the most suitable way the bicentenary of Danish
rule.

The compilers of the present volume are for the
most part well-known geographers, geologists, and
biologists. To each has been assigned a particular
division, either a physiographical account of one of
the coasts, or articles on the flora, on the geology,
and so on. To some of the latter articles the
position of Greenland, as a bridge between Europe
and America, gives important significance. For
example, Prof. Ostenfeld traces the origin of the
different flowering plants, and finds that about one-
fifth are European, whilst the remainder (316
species) must be supposed to be of American origin,
or for the smaller part to have survived the maxi-
mum of the Glacial Period in Greenland. He
strongly favours the survival of the hardiest species
throughout the maximum glaciation, and as evi-
dence points to the present condition on certain
of the nunataks.

In recent years the interest of geologists has
been directed to the need of fuller knowledge of
the stratigraphy and tectonics of Greenland, and
this to English readers will give more than usual
interest to the articles by Prof. Biggild on the
geology of the country as a whole and by Dr. Lauge
Koch on the physiography of the northern part.
In Dr. Koch's article will be found an account of
the Caledonian folds of the extreme north-west :
from North Greenland these folds are marked as
passing into Ellesmere Land, and their ultimate
fate is therefore a problem for Canadian geologists.
The folding is regarded as the continuation of our
own Caledonian chain via Norway and Spitsbergen,
a conclusion which most will accept, though it
should be noted that, while the North Greenland
folds are well authenticated by fossil evidence, such
can scarcely be claimed as fully proved as yet in the
Spitsbergen (Hecla Hook) portion of the chain.
The further problem of the relationship of Koch’s
Caledonian Chain with the great thickness of dis-
turbed Lower Palaozic rocks in East Greenland,
which according to Prof. Boggild run for nearly
300 miles from Queen Louise’s Land to Davy Sound,
has yet to be settled. Here also there would
appear to be Caledonian folds, and so disposed that
their relationship to the Scottish North-west High-
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lands may be of considerable importance to the
geological history of Britain.

It would perhaps be invidious to select special
articles without stressing the exceptional value of
the book as a whole : one is tempted, however, to
refer to Dr. Birket-Smith’s most able and interesting
account of West Greenland physiography. The
article may be cited as typical of the extreme carg
and judgment shown by all the contributors ; rash
conclusions and theories are almost entirely absent,
and the body of the work is essentially a collection
and marshalling into proper order of the data of
scientific observation. By itself alone this first
volume is evidence of the foresight and wisdom of
the Danish Administration in Greenland, and, when
complete, the work should constitute a most im-
pressive proof of the disinterestedness of Danish
rule during the last two hundred years.

J. M. WorbpiE.

Cohesion, Viscosity, and Lubrication.

(1) Cohesion and related Problems: a General
Discussion held by the Faraday Sociely, November
1927. Pp. 49-180 + 5 plates. (London: The
Faraday Society, 1928.) 10s. 6d. net.

(2) Studies in Molecular Force. - By Dr. Herbert
Chatley. (Griffin’s Scientific Text-Books.) Pp.
xi+118. (London: Charles Griffin and Co.,,
Ltd., 1928.) 7s. 6d. net.

(3) The Viscosity of Liquids. By Emil Hatschek,
(International Text-Books of Exact Science.)
Pp. xii + 239. (London: G. Bell and Sons,
Ltd., 1928.) 15s. net.

(4) The Theory of Film Lubrication. By R. 0.
Boswall. Pp. xi+280. (London, New York
and Toronto: Longmans, Green and Co., Ltd.,
1928.) 12s. Gd. net.

N T O property of matter is more obvious, or of
l | more continual importance, than cohesional
force. These four volumes deal with many aspects
of its study, and of the practical application of our
knowledge.

(1) The Faraday Society ** Discussion ” presents
fifteen papers, about half of which deal wholly or
partially with the question of why matter in bulk
breaks under a stress many times less than would
be expected, from what is known about the force
of attraction between molecules. There is general
agreement that one of the causes of this weakness
is the ease with which crystal planes can slip along
adjacent planes, so that crystalline substances
slide apart instead of resisting a direct pull up to
the limit of strength of the molecular adhesions.
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Whether surface cracks seriously diminish the
strength is a question which receives much atten-
tion, but although at first sight there seems to be
some evidence in favour of this view, it does not
geem certain that the effects sometimes attributed
to these cracks are not due to slip planes. The
plasticity of wet crystals of rocksalt remains an
intriguing mystery ; two papers on fatigue and
hysteresis in metals leave one with a sense of the
importance of incipient cracks and localities of
slip, as well as of the great complication of the
problem.

Lennard-Jones and Miss Dent contribute another
valuable paper on the macroscopic -properties of
crystals with a completely ionised lattice, calculat-
ing these from the electrostatic forces between the
jons : this type of work will surely become of in-
creasing importance. At present not much can
be done except with the fully ionised lattices,
where the interatomic forces are the simplest
possible, but two short papers (Taylor, Rawlins)
foreshadow avenues of future investigation. These
papers represent the limit to which we can now
go in deducing the properties of matter in bulk
from those of individual atoms. Richards gives
an abstract of his work on internal pressures, a
conception which has the advantage of dealing
just as readily with the effects of molecular motion
as with the forces between molecules, but the dis-
advantage of being in all points decidedly remote
from molecular theory.

Other papers include a qualitative deduction
of the relative strengths of the adhesions round
organic molecules, from observations on surface
films (Adam); observations on soldered surfaces

(Crow), and on a change in dielectric constant on .

solidification (Errera). The discussion is not, of
course, a comprehensive treatise, but deserves
close attention, especially by metallurgists and
engineers,

(2) Dr. Chatley’s little volume contains notes
on a variety of subjects, ranging from the internal
structure of the atom to surface tension, viscosity,
lubrication, ete. It is scarcely thorough or accurate
enough for the serious student, and seems un-
likely to attract the general reader, on account
of the amount of calculation introduced into the
text

for his excellent and readable survey of viscosity
in liquids. The book is a model of what a mono-
graph should be: the historical, mathematical,
and experimental portions are thorough ; a great
mass of experimental results is admirably mar-

No. 3099, Vor. 123]

shalled so as to show the bearings on other sub-
jects ; technical ° viscometers * have their failings
succinctly described, and a comparison of their
performance with that of instruments really
measuring viscosity is given as far as possible. If
all writers of scientific books did their work so
conscientiously as Mr. Hatschek has here, students
of all classes would have a much easier task than
now faces them.

(4) Mr. Boswall's treatise deals with the com-
plete, thick film of lubricant used, wherever
possible, to separate the moving parts of machinery.
It contains a full mathematical treatment of the
hydrodynamics of films of lubricant, with very -
detailed applications to many types of bearings,
including journal bearings and the new thrust
bearings with tilting sectors: the effects of the
motions of the metal parts are fully considered.
The chemical properties of lubricants, although
important in determining the adhesion of the oil
films to the metal surfaces, and hence in making
it easy or difficult to maintain a complete film,
receive scarcely any attention, but are evidently
considered outside the author’s province. The
book should be very useful to engineers with good
mathematical equipment, engaged on the design
of bearings. N. K. Apawm.

Non-Euclidean Geometry.

(1) Vorlesungen iiber wnichi-euklidische Geometrie.
Von Felix Klein. Fiir den Druck neu bearbeitet
von W. Rosemann. (Die Grundlehren der
mathematischen Wissenschaften in Einzeldar-
stellungen mit besonderer Beriicksichtigung der
Anwendungsgebiete, herausgegeben von R.
Courant, Band 26.) Pp. xii+326. (Berlin:
Julius Springer, 1928.) 18 gold marks.

(2) Legons sur la géomélrie des espaces de Riemann.
Par Prof. E. Cartan. (Cahiers scientifiques,
publiés sous la direction de Gaston Julia, Fasci-
cule 2.) Pp. vi+273. (Paris: Gauthier-Villars
et Cie, 1928:) 60 francs.

HE two books under notice together con-
stitute an excellent introduction to non-

Euclidean geometry in all its aspects. The lectures

of F. Klein now appear in print for the first time

; | under the editorship of W. Rosemann, though a
(3) Mr. Hatschek deserves very hearty thanks |

lithographed edition was published so long as
thirty-six years ago. The present edition has been
considerably changed as the result of prolonged
consultation between the present editor and the
distinguished author shortly before the death of
the latter.

M1
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In its present guise, Klein’s book is divided into
three parts, the first of which constitutes an ex-
cellent introduction to projective geometry in
three chapters. The first two of these, on funda-
mental notions of projective geometry and on
forms of the second degree, are new ; the third, on
collineations or projective transformations, was
already included in the lithographed edition. The
second part deals with projective metric in six
chapters, the last three being concerned more
particularly with non-Euclidean geometry. These
two parts together constitute four-fifths of the book,
but there is a short third part in which the rela-
tions between non-Euclidean geometry and other
branches of mathematics are considered very
briefly, with references to Riemannian spaces and
to the restricted theory of relativity. The general
treatment is elementary, mainly algebraical, with
scarcely any reference to differential geometry,
and is admirably clear and profusely illustrated
by diagrams, designed to assist the appeal to in-
tuition.

(2) The second book, by E. Cartan, the author
of a well-known book on integral invariants, is
based on lectures delivered during 1925-26 at the
University of Paris. It deals with the geometry of
Riemannian spaces almost entirely by the methods
of tensor analysis and of differential geometry, and
in this respect forms a welcome complement to
Klein’s more elementary book. The treatment is
based on the methods of Riemann and Christoffel,
though the more recent work of Levi-Civita and
others is fully considered.

The first five chapters are to a certain extent
introductory, dealing with such topics as vector
and tensor analysis, curvilinear co-ordinates in
Euclidean geometry, Riemann spaces which are
locally Euclidean, Euclidean spaces tangent to and
osculating Riemann spaces and geodesic curves
and surfaces. The results obtained are applied in
the sixth chapter to non-Euclidean spaces. The
seventh and eighth chapters deal with Riemannian
and vectorial curvature, and the last is on normal
co-ordinates and their applications.

This book is much more analytical than Klein’s,
but, considering the difficult nature of the subject
matter, it is very clearly written and commendably
free from misprints. The two books in their
several aspects can be highly recommended to
those who wish to become acquainted with recent
developments in general geometry and to fit them-
selves for an intfelligent comprehension of the
geometrical basis of the general theory of rela-
tivity.
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Biology for AllL

The Science of Life. By H. G. Wells, Julian
Huxley and G. P. Wells. To be completed in
about 30 fortnightly Parts. Part 1. Pp. 32,
(London : The Amalgamated Press, Ltd., 1929,)
1s. 3d. each Part.

J NEW educational venture of great attractive-
ness is ** The Science of Life,” an exposition
of biology, by Mr. H. G. Wells, Prof. Julian Huxley,
and Mr. G. P. Wells, a young physiologist, son of
the senior author. The work aims at doing for
biological science what Mr. H. G. Wells did for
history-in his famous  Outline,” giving to the un-
learned a vivid presentation of the essential data.
It is to try to be  clear, complete, and correct ” ;
and if the triumvirate cannot do this, who can?
There is wisdom in having three authors (tres
faciunt collegium) ; for there is always the possi-
bility of a majority when opinions differ.

We cannot read Part 1 of this serial without
envying those who are coming to biology in these
days ; for the presentation is so picturesque and
gripping. Academic formalities have been thrown
off without jettisoning accuracy, and everything
is discussed in its bearing on everyday life. The
increased availability of science promises well for
the future, for it is one of the most hopeful lines of
human progress that we should become more and
more able to utilise our heritage of well-established
knowledge.

If we were asked what every young student
ghould know when beginning his voyage of life
after schooldays, we should answer—(1) the most
significant steps in the history of the human race:
(2) how to find his way about in the world of Nature;
and (3) the laws of health and happiness. We are
not thinking at present of brain-stretching disci-
plines like mathematics, or of character-forming
influences like poesy, but of sheer knowledge. We
can see that this © Science of Life * is going to help
powerfully towards an understanding of animate
Nature on one hand, and towards an understanding
of the conditions of health and happiness on the
other. We wish it the success it deserves.

The present part begins with the nature of life,
a difficult problem to start with. But it is treated
very concretely and with an interesting historical
background. In any event the reader feels that
if this is biology, he wishes some more. Then the
story turns to the everyday life of the body—in
mouse and in man ; and when this can be made
vividly interesting, as here, we cannot have too
| much of it. It is tragic to think of the vast
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qumber of young people who leave school without
any understanding of their bodily functions. Such
igﬁorance may have been bliss, though we doubt it,
long ago, when all the ways of living were more
qatural, but to-day it often means disaster. We
do not wish to suggest that the new book is par-
ticularly designed for young people—though they
will welcome it—for it appeals to all who wish
more science for more life. In spite of all the ex-
positors, it has to be confessed that a large propor-
tion of the population remain in the Dark Ages as
regards the working of their bodies.

There are very effective and interesting illustra-
tions, and the frontispiece shows a crowd of
skeletons receding into the distance before the
light of microscopy and biochemistry. This we
take to mean that necrology will be recessive and
biology dominant throughout this book. We trust
that this will be so, but it has been our sad experi-
ence that the skeleton shows great persistence in its
efforts to sneak back to the feast. But all success
to the triumvirate !

Our Bookshelf,

British Chemicals, their Manufacturers and Uses :
being the Official Directory of the Association of
British Chemical Manufacturers (Incorporated) ;
containing a Full List of Members, with a Classi-
fied List of British Chemicals and a Note of their
Applications. Pp.330. (London : Ernest Benn,
Litd., 1929.) 10s. 6d. net.

SALESMANSHIP, so far as it is regarded as a scientific
art—one had almost been betrayed into writing
" “artful science '—has of late been the subject of
some discussion and doubtless of some new re-
solves. To judge by the general agreement with
which certain observations recently made by
H.R.H. the Prince of Wales have been received,
salesmanship in the modern sense of the term is
not one of the strong points of British commercial
organisation, at least so far as markets overseas
are concerned. All the more credit and publicity
should be given to the foresight of those manu-
facturers who have gone some way towards antici-
pating at least one criticism—that deploring the
lack of adequate presentation to possible pur-
chasers of information in their own languages.
Replacing the 1927 issue, a new edition of * British
Chemicals, their Manufacturers and Uses,” the
official directory of the Association of British
Chemical Manufacturers, Incorporated, has now
been published. The new volume, fully revised,
is modelled on the lines of the last edition, and it
is intended to bring the book up-to-date every
second year. The Association is not itself a
trading concern, but exists to promote and facilitate
business relations between manufacturing and
chemical firms and purchasers all over the world,

No. 3099, Vor. 123]

and to encourage legitimate international trade
conditions. ,

The directory—a sturdily bound volume—is
printed (in part sectionally, in part collaterally)
in English, French, Spanish, Italian, Portuguese,
and German ; even the title-page and introductory
information appear in sextuplicate. A directory
of members of the “ A.B.C.M.” and of affiliated
associations is followed by a classified list of pro-
duets, their uses, and the names of British manu-
facturers. There is also a list of proprietary and
trade names, the corresponding chemical synonyms
or descriptions, and again the names of manu-
facturers. There is, for example, no longer any
need for perplexity regarding the nature or origin
of abralac, acrosyl, adalin, or even of westrosol,
yarnite, or zine formosul. Since the list of pro-
ducts is arranged in the alphabetical order of the
English names, supplementary indexes in the
other languages are provided. The reviewer
understands that although the volume is offered
for public sale by the publishers, Messrs. Ernest
Benn, Ltd., the Association, the address of which
is 166 Piccadilly, London, W.1, will nevertheless
send a complimentary copy to any applicant who
is actually concerned with work in pure or applied
chemistry. A.A E.

The Origins and the Growth of Chemical Science. By
J. E. Marsh. Pp. x+161+10plates. (London:
John Murray, 1929.) 5s. net.

Mr. Marsa endeavours to show that chemistry
has advanced, not through haphazard experiments
and discoveries, but by a gradual development of
accepted knowledge with the application of logical
reasoning to explain established facts. Thus, when
Boyle found that mercury calx was re-converted
into the metal by heating alone, he was unable to
explain the fact. When the phenomenon was re-
discovered a century later, science was ready for it.
Joseph Black had observed the fixation of a gas in
carbonates and the genius of Lavoisier enabled him
to establish and explain the fixation of another gas
in calxes.

In tracing the growth of chemical science, the
author has discarded the practice initiated by Kopp
of dividing the development into epochs, since he
considers this allows the dominant views of the
time to obscure many important tendencies. He
instances the phlogiston epoch, which Kopp dates
from 1650 to 1775. The discoveries of Boyle and
Black are thus made to fall within the same period,
yet Boyle never heard of the theory, which was
only promulgated in 1702 and, moreover, did not
come into prominence until Lavoisier began to
attack it in 1775,

The book opens with an account of the early
views on the phenomena associated with fire, a
study of which led to many important observations.
This section, and those dealing with alchemy, the
fixation of gases, and some of the later ones cursorily
tracing the theories of structure, are well written,
In dealing with the philosopher’s stone, Mr. Marsh
has, however, accepted the doubtful view that
Talbot and Kelley are the same person.
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The section devoted to the discovery of the
elements, which follows an account of Mendeléeff s
periodic law and other generalisations under the
title ““ Atoms and ITons,” is perhaps not so useful
as it might have been. Here the references to the
literature are quoted in a confusing manner.
Frequently the year, volume, or page (sometimes
two) are omitted, and German titles are occasionally
misspelt (e.g. Poggendorfi’s Annalen der Physik),
and the reference (p. 144) for  the octet theory of
valency’ (Abegg. Zelt. An. Org. Chem., 38, 330) will
irritate those who desire to consult the original.

In spite of this minor defect, the book presents
a useful survey of the origins and development of
chemical science. J. G. F. DrucE.

Par
Mécanique
(Paris : J. Hermann,

Introduction & Uétude de la physique théorique.
Prof. René Fortrat. Fascicule 6:
statistique. Pp. ii +100.
1927.) 10 francs.

It is always rather difficult to estimate the value of
one detached section of a larger work, for the scale
and plan of the whole work can only be guessed.
This difficulty is particularly noticeable in attempt-
ing to review on its own merits this section of Prof.
Fortrat’s work entitled * Statistical Mechanics.”

To write a successful fairly elementary account of
statistical mechanics in a hundred small pages is a
task requiring great delicacy of judgment in select-
ing material. On such questions of taste one need
not ask for complete agreement, but the reviewer is
forced to admit that he finds the author’s judgment
poor. In the first place, the last forty pages of the
book are devoted to two chapters on the older
quantum theory of the atom, too slight to be of
much value in themselves and entirely irrelevant
to the professed subject matter. They contain,
incidentally, statements about the discrepancy be-
tween the magnetons of Bohr and of Weiss which
might lead an unwary reader to suppose, contrary
to the facts, that there is a real difficulty and that
the Weiss magnetism is still of some theoretical
importance.

The remaining relevant sixty pages are rather
good and rather unusual. The subject is treated
from the conventional probability point of view,
but the ideas and computations of the theory of
probability are presented in detail and well illus-
trated in a way which owes much to Langevin.
The applications of the theory have the pleasing
and unusual feature of being mainly to magnetic
phenomena. There are good short accounts of
Langevin’s theory of paramagnetism and Weiss’s
theory of ferromagnetism, If the rest of the book
were of the same standard, it could be warmly
praised. RECH SR

The Mechanics of Rowing. By W. B. Coventry.
Pp. viii+70. (London: E. and F. N. Spon,
Ltd.; New York: Spon and Chamberlain,
1928.) 4s. 6d. net.

Tars is an interesting addition to the literature of
rowing, and the work is soundly based on New-
tonian mechanics. The terms used are carefully
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explained, as is also the fundamental problem of
connecting the equation of motion of the blade of
the oar with the equation of motion of the boat.
The variable nature of the effective propelling force
is dealt with by the introduction of a constant
‘mean effort ° operating from the catch to the
finish of a stroke.

In the application of the theory to definite
examples, it is rightly recognised that, in the last
resort, the solution depends on the ° personal
equation” of the oarsman. Discussion of such
subjects as the length of the stroke, the sliding
seat, the weight of the crew and of the coxswain,
indicates the practical interest in the racing ‘ eight ’
round which the book centres. The effect of the
density of the water is dealt with, and perhaps
reference might have been made to Thomson’s
theorem and its application to the hydrodynamical
problem of rowing a boat in shallow or deep water,
The book concludes with emphasis on stamina and
quickness as more valuable assets than big muscles.

H. DA,

Eutychus ;. or the Future of the Pulpit.

By Wini-
fred Holthy.

(To-day and To-morrow Series.)

Pp. 142. (London : Kegan Paul and Co., Ltd. ;
New York: E. P. Dutton and Co., 1928)
2s. 6d. net.

Miss Hoursy’s clever book, which reminds one
occasionally of Oscar Wilde, is well worth reading.
Students of science are perhaps not much interested
in the future of the pulpit, and may agree with
Anthony, the young intellectual, that * the pulpit
has no future because religion has no future.”
But the book does, among other things, present
an accurate picture of a certain type of wvulgar
sentimentality which pervades large sections of a
modern community. Men of science for the most
part are quite unaware of its existence, since their
work only brings them into touch with intelligent
people. In this dialogue, Eutychus is the ex-
ponent of popular religious notions, the devotee
of what we may call * Abide-with-me ’ religion, with
its cinema mentality and wvulgar emotionalism.
Moreover, Eutychus feels that he holds all the
cards. *° Whatever the sermon is to be you may
be sure that it depends upon just how much I and
my friends can stand . . . you've got to pay atten-
tion to what we stand for,” says he. No wonder
that Fénelon, the exponent of Catholic orthodoxy
in this dialogue, sums up the situation by saying,
“ 1t is the influence of Eutychus which alarms me
most.” J. C. H.

A First Book of Experimental Science. By W. A.
Whitton. (First Books of Science Series.) Re-
vised and enlarged edition. Pp.vii+194. (Lon-
don : Macmillan and Co., Ltd., 1928.) 2s. 6d.

A werLcoME will be given to this enlarged edition
of a school book which has already proved its
worth. As to standard, it suits candidates for the
junior local examinations ; and as to scope, it deals
with hydrostatics, mechanics, heat, and a little
chemistry.
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Letters to the Editor.

[The Editor does mot hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor to correspond with
the writers of, rejected manuscripts intended for this
or any other part of NATURE. No notice is taken
of anonymous communications.]

The Equivalent Heights of the Atmospheric
Ionised Regions in England and America.

Ir was recorded in NATURE of Sept. 3, 1927, that,
in experiments carried out for the Radio Research
Board of the Department of Scientific and Industrial
Research, evidence had been obtained of the existence
of at least two ionised regions in the upper atmosphere.
This evidence was derived, in the first instance, from
observations made at night using wireless waves of
medium length as the atmospheric exploring ageney,
but, more recently, the use of short waves has made
it possible to carry out similar experiments during
the daylight hours. The results of these experiments
confirm the earlier conclusion as to the existence of
the two ionised regions while the use of short waves,
as was anticipated, markedly lengthens the period
during the twenty-four hours when the lower region
is penetrable and the upper region accessible. Using
a wave-length of just under 100 metres, it is found that
even about mid-day the lower region is penetrable on
some days. On other days it is found that, due to the
inhomogeneity of the lower region, waves of this length
are ‘reflected * by it one moment and a short time
later get through. This is illustrated by a typiecal
series of observations made at King’s College, London,
on Jan. 13, 1929, using 99-8 metre waves emitted by
the National Physical Laboratory transmitter at
Teddington, for which the following equivalent heights
(km.) of °‘reflection’ were recorded at 10-minute
intervals between 1000 and 1400 G.M.T.: 229, 229,
236, 244, 217, 229, 229, 230, 204, 196, 229, 100, 99, 93,
98, 99, 96, 98, 232, 99 (and 220), 99, 229, 229, 99.

It will be seen that these heights fall into two
definite series, of mean values 226 km. and 98 km.

Now measurements of the equivalent height of the
ionised layer have also been made in America, and it
is of interest to compare the English and American
results under similar conditions. For example, Breit,
Tuve, and Dahl (Proe. Inst. Rad. Eng., vol. 16, 9,
P, 1236; 1928), employing their elegant group-retarda-
tion method, have recorded that, at Washington,
using 75 metre waves, they obtained evidence of
multiple reflections in that effective heights in the
ratio 1: 2 : 4 had been measured. The actual heights
meQr(ll?Ll were 105 km., 225 km., and 450 km.

Now we may identify the value of 105 km. in
America as corresponding to the 98 km. (lower region)
in England. But in considering whether the remain-
ing rays are multiply reflected rays from this region
or not, we may note that, in terms of such an explana-
tion, the triply reflected ray is missing and that the
photographs show that the doubly reflected ray is
often of greater intensity than the singly reflected
ray. Both of these difficulties disappear if we adopt
the double-layer hypothesis for the American results
as well as for the English observations. According to
this explanation, singly reflected rays were obtained
at Washington from regions at heights of 105 km. and
225 k., anid a doubly reflected ray was also obtained
irom the upper region. A close correspondence with
the English mean values of 98 km. and 226 km. is thus
obtained, E. V. ApprLETON.

Wheatstone Laboratory,

King’s College, London,
Mar. 6.
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Solutions and Heat Engines.

It is not usual for an author to complain of a
review of his book ; but I confess that the theory of
osmotic pressure put forward (in place of an account
of my own reasoning) by the reviewer, in NATURE of
Feb. 16, of my book * Gases and Liquids,” almost
took my breath away. As the reviewer’s reply, in
Narure of Mar. 9, to Prof. Armstrong’s criticisms of
this theory seems to me totally inadequate, perhaps
I may be allowed space for some remarks.

The reviewer says that in a solution *° the effect of
the bombardment [by solute molecules] is to tend to
expand the volume of the solution, and that therefore if
water can flow in through a membrane it will do so.”
This theory implies that a net positive expansion pres-
sure acting from within on the walls of the containing
vessel is produced owing to the presence of the solute,
and at the same time a net negative pressure causing
water to pass in. Any less coherent theory I am
unable to conceive, In a solution, no appreciable
pressure towards either the outside or inside of the
solution exists until the semi-permeable partition is
brought into contact on the outside with pure solvent
or a solution not isotonic with the solution in the
osmometer. There is no pressure because, though
the solute molecules exercise pressure, the pressure of
the solvent is correspondingly diminished, just as,
with gas at constant volume and pressure, there is
no change of pressure when we substitute an equal
volume of another gas at the same pressure for part
of the original gas. The °osmotic’ pressure which
develops in an osmometer is quite evidently due to
the fact that the more concentrated molecules of the
pure solvent diffuse through the semi-permeable
membrane faster, until the full osmotic pressure is
developed, than the diluted solvent molecules in the
solution. It is thus to the solvent, and not to the
solute molecules, that the pressure is due, as Prof.
Armstrong has pointed out.

In my book I have developed this theory quanti-
tatively, and shown, as I think, that it gives the
actual experimental figures for depression of freezing-
point, elevation of boiling-point, and osmotic pressure,
though not what van't Hoff wrongly thought were
the figures. While I am sorry that the review has
given no account of the reasoning in the book, I must
not complain ; but I think I am justified in joining
my protest to that of Prof. Armstrong against what
seems to us and many others the incoherent theory
put forward by the reviewer.

I have tried in my book to be fair to the memories
of van 't Hoff and Carnot, both of whom were men of
outstanding genius. But where they were in error
they were just in error, like other mortals.

J. 8. HALDANE.

Dr. HALDANE considers my statement of van’t
Hoff’s theory (it is not mine) as incoherent. I cannot
do better than quote, as an alternative statement,
from the account of osmotic pressure in the book
under review (p. 109): *° Let us imagine pure hydrogen
and pure nitrogen at ordinary atmospheric pressure
and contained in two equal gas-tight chambers
separated from one another by a rigid septum perme-
able to the hydrogen but completely impermeable to
the nitrogen. The hydrogen contained in chamber 1
will immediately begin to diffuse into the nitrogen in
chamber 2, and will continue to do so until the pres-
sure of the hydrogen is the same in the two
chambers. . . . If the pressure in the first chamber is
kept constant, by reducing its volume or letting in
hydrogen as required, the pressure in the second
chamber will be two atmospheres.”
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No better illustration than this can be given of
osmotie pressure, which in this case is one atmo-
sphere (i.e. the difference of pressure between the two
sides of a semi-permeable membrane when equili-
brium exists). This extra pressure is due entirely to
the fact that on both sides there is now hydrogen at
one at-rnusl)here pressure, but in No. 2 there is nitro-
gen as well. Thus there is the extra bombardment
inside, and in this simple case (assuming the gases
perfect), it is ealeulable exactly from the expression
pV=nRT. The nitrogen bombards also the semi-
permeable membrane, but this does not prevent the
hydrogen from coming in (though with actual mole-
cules, presenting a broad front for attack, it will slow
down its rate of coming in). It maintains a space
extended to receive the hydrogen molecules. If the
vessel can stretch, it will do so in consequence of this
extra bombardment, and fresh hydrogen will come in
to equalise the pressure of the hydrogen once more.

Now, whether we are dealing with gases at low or
at high pressures, this kinetic pressure is the same at
any given temperature. Perrin’s experiments make

it certain that it is so even for a condensed gas (i.e. a |

liquid). Serious complications then come in, however,
which make exact calculations impossible, but the
kinetic pressure is there all the time, and for solutions
so dilute that the solute molecules are out of each
other’s way most of the time, it is found from osmotic
measurements to be practically that which a gas
would exert if of the same molecular concentration
and occupying the same space alone. It is no use,
therefore, trying to drag in other causes to explain the
existence of osmotic pressure, and in any case it is
inexcusable to neglect the kinetic effect.

Dr. Haldane attempts to attribute the whole
phenomenon to certain volume relations depending
upon the replacement of little molecules of solvent
by big molecules of solute (thus ignoring the forces
which govern the affair); the van’t Hoff school treats
these simply as complications, and recognises at the
same time that questions depending upon the sizes of
molecules and of the attracting forces between them are
problems of such extraordinary difficulty that the
accurate allowance for their influence has not yet
been effected. In dilute solutions their effect is
certainly very small.

Dr. Haldane is not at all clear on this part of his
subject, and since his whole theory depends upon the
precise assumptions made, T thought it best in my
review to be content with indicating that the theory
was a superfluity, a vera causa having already been
recognised and successfully developed. Since, how-
ever, he evidently desires me to do more, I must
mention® that on p. 25, where he introduces the
volume relations which are the basis of his ‘ theory,’
the results deduced are algebraically wrong. So that,
even assuming that the fairly simple gas-law which he
takes is good enough, the conclusions that he draws
are unfortunately incorrect. I sympathise with him
for, also unfortunately, I am personally acquainted
by experience with many of the pit-falls which abound.

THE REVIEWER.

Perturbations in the Band Spectrum of Helium.

ReceENTLY Kronig put forward a theory of per-
turbations in band spectra (Zeit. f. Phys., 50, 347 ;
1928). He found that if two molecular terms with
the same j, which have besides to fulfil certain other
conditions, come close together, their mutual influence
has the effect that they seem to repel each other.
Hitherto no band spectrum has been sufficiently
known to permit of testing Kronig's predictions.

In the helium band spectrum a great number of.
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" that region. It

electronie terms is known, and it is therefore especially
well suited for a test of the theory of the perturbations.
In Fig. 1 the empirical differences between the d4s(j)
and 4z(j) states are represented as a function of j. We
see that for j=17 the corresponding energy levels
come very close together, and as the two levels fulfi}

409

300F

azifl-4slf)

a0k

FiG. 1.

all the requirements of Kronig's theory, we must ex-
pect that they will be shifted from their normal posi-
tions. Fig. 2 shows how the empirical terms are dis-
tributed in the vicinity of the critical point. The
dotted lines give the positions which the terms would
have if there was no perturbation. The actual term
values derived from the analysis of the bands 2p - 4s
and 2p — 4z show just the expected deviations. (The
absolute value of the perturbations has been exagger-
ated in the figure in order to ; ;
make it better visible.) The £ R
exact position of the terms with
j=19 and higher is not yet
quite sure, as there is a choice
of several unclassified lines in
is certain,
however, that although the
intensity of the preceding lines
is large enough, so that we can
also expect with appreciable
intensity the lines having the
terms 4s(17) and 4z(17), ete.,
as initial levels, they are not
present in the extrapolated
positions. Therefore it seems PSRN
certain that we have indeed
here a mutual interaction be-
tween the corresponding s and

z terms. Similar perturbations 13
seem to exist for the five
gquantum terms, but as the
situation is not so unambigu-
ous as in the case mentioned !
above, their communication is
reserved for a later occasion. e
In the ease of three quantum Fra. 2.

terms, a similar approach of

terms with the same j does not take place, and accord-
ingly perturbations have not been found.

The perturbation of the 4p(9) term first found by
Curtis in the Q-branch of the band A367 mu, seems to
be of a somewhat different nature. A term which
might interact with the 4p term so as to give per-
turbations is not yet known. It does not seem im-
possible that the initial term of the band A535 mg
analysed by Fujioka (Zeit. f. Phys., 51, p. 657 ; 1928),
which shows a perturbation for the same value of j, i
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the term which is responsible for them. The per-
turbation of the 4p(9) term shows a doubling of the
corresponding @-line into two components with un-
equal intensity. This might be explained in the
following way. The spectrum of the helium molecule
must consist of single and triple electronic terms.
But as the interaction of the electronic spin with the
rest of the molecule is very small, the triplets are not
resolved and thus have the appearance of single levels.
It seems possible that in the case of a perturbation the
interaction with the spin gets an abnormally large
value, so that the corresponding term is split up. We
must imagine, then, that the more intense component
of the corresponding line is, as in the case of the
atomic lines of helium, an unresolved doublet.

Full particulars of these and other properties of the
terms of the helium molecule will be given elsewhere.

G. H. Dieke.
Natuurkundig Laboratorium der
Rijks-Universiteit,
Groningen.

Cosmic Rays.

Ix an earlier communication [NaTure, Feb. 16,
p- 241] it was stated that an examination had been
made of the results of experiments on cosmic rays.
The experiments referred to were those of Millikan and
his colleagues. In a recent paper (Physical Review,
October 1928), Millikan and Cameron divide the rays
into four bands with absorption coefficients per metre
of water, 0-30, 0-08, 0-04, and 0-02 respectively. There
is very little, if any, evidence for the existence of the
last band, and I find that their results are fitted just as
well by the division of the rays into two bands only,
with absorption coefficients 0-30 and 0-051 respect-
ively, rays of type 4 and type B, say. The experi-
ments of Millikan and Otis and others show that there
is a third type of radiation present, type C, say.
Rays of this type are of local origin and consist, in part
at least, of g-rays with an energy of the order of
100,000,000 electron volts.

Rays of type B are probably y-rays. If so, accord-
ing to the Klein—Nishina formula, which, for large
values of a = hr/mc? reduces to

afp= 4'717(1 +21log 2a) . . . per metre of water.

a for these rays equals 173, corresponding to an energy
of 88,000,000 electron volts.

Rays of type O are doubtless y-rays, with a value of
aelqual to 1330 and an energy of 675,000,000 electron
volts.

The energy presumably released when an oxygen
nucleus is formed in a single step from protons and
electrons is 116,000,000 electron volts, and that when
a proton is destroyed 940,000,000 electron volts. I
believe that the formula used gives values of « which
are too small, so that rays of type B may correspond to
the radiation emitted when an oxygen nucleus is
formed in a single step and those of type C to that
when a proton is destroyed. Incidentally, it has been
tacitly assumed that rays of both types exert no
appreciable action on hydrogen and oxygen nuclei.

The evidence that rays of either type have any effect _

on atomic nuelei is not conclusive.

An analysis of the results of experiments showing

the variation of intensity of cosmic rays with depth
below the surface of the atmosphere affords, then, no
evidence of rays corresponding to the formation of
helium nuclei from protons and electrons. This
renders it difficult to accept the attractive hypothesis
of Millikan and Cameron that atom building is taking
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place in outer space, following the transformation
of radiation into protons and electrons. Another
difficulty that occurs is this. If all the energy in star-
light is so transformed, less than eight-tenths of one
per cent of it can be re-radiated as cosmic rays. As
the radiation from the sun apparently has no effect on
the intensity of the rays, this amount seems too small
to account for the large intensity of cosmic rays,
estimated by Millikan and Cameron to be about one-
tenth that of starlight. :

Rays of type € are not easy to classify. Their
intensity in air is approximately proportional to that
of the rays of type B, although it is difficult to estimate
the exact value of either. They are not produced in
water or in lead, and are therefore not recoil electrons.
Many methods of explaining their origin have been
tried, one being that they are photoelectrons ejected
from the nuclei of atoms, such as nitrogen, but this
explanation is not altogether satisfactory.

We have assumed that rays of type 4 and C are
cosmic in origin, the greater part of the evidence
favouring this view, but one experiment carried out by
Millikan and Otis indicates that a part at least of these
rays may be of terrestrial origin and also that rays
of type C may be more penetrating than is usually
assumed. They measured the ionisation in an
electroscope before and after a snowstorm. When
the electroscope was shielded by 4-8 cm. of lead, the
ionisation per c.c. per sec. (corrected for natural leak)
dropped from 4-9 to 3-6. If this result is not due to
experimental error, it would appear that something
had occurred in the atmosphere to diminish the
intensity of the rays of one or more types.

A more complete discussion of the questions raised
above will be given later. Insearching for an explana-
tion of the results, equations of the following type have
been used, namely :

14-008x + 4:0022x + a, = 17-000x
+ 10078z + pp + A, + b,

This is an energy equation representing the ejection
of a proton from a nitrogen nucleus by an a-particle,
the a-particle being captured by the recoil atom
forming an oxygen isotope of mass 17 (the number 17
being assumed). @ represents the energy in electron
volts radiated when unit mass is destroyed (the mass
of an oxygen nucleus being taken as 16 units), a,, p;,
Ay, and hr representing the kinetic energies in electron
volts of the a-particle, ejected proton, recoil atom, and
assumed radiation respectively.

hr=0-0024x + a; — pp — 4;.
As w= 930,000,000 electron volts and p, + A4, is less
than a,, kv should be greater than 0-0024x, that is, than
2,230,000 electron volts.

It should be possible to detect radiations of this
type. Similar equations have been written down for
the other atoms from which protons can be ejected, but
the results are somewhat indefinite, as we do not know
the mass of the recoil atom.

J. A. Gray.

Queen’s University,

Kingston, Ontario,
Feb. 7.

The Ice Age and General Drayson’s Theories.

I am sure your able contributor H. C. P. did not
intentionally misrepresent Drayson in his article in
Narure of Dec. 29, p. 1002, but it would seem that
some initial unfamiliarity with Drayson’s writings,
or possibly lack of sympathy with his claims, has led
to misapprehension, and I would ask you to be so
good as to permit me to direct attention to the more
| serious mistakes.
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(1) “ Everywhere in the Draysonian literature
nutation is simply ignored.”—Nowhere, and at no
time, did Drayson ignore nutation ; in proof, see
* Untrodden Ground in Astronomy and Geology,”
p. 83; “Motion of the Fixed Stars,” p. 23, etc. ;
though, in common with Sir John Herschel and all
other astronomers, when tracing the path of the pole,
he had, inevitably, to deal with the mean path. The
greatest amplitude of nutation, that is, the whole
nodding movement across the mean path, in direction
towards the centre of the circle traced by the pole, is
only 18} seconds of are. It would need to be 1167
(one thousand one hundred and sixty-seven) times
that amount to explain the 6 degrees remove of the
precessional centre from the ecliptic pole which
Drayson discovered on examination of the records
for the previous fourteen hundred years.

(2) * Further than this, the description, such as it
ig, is devoid of any dynamical basis.”—Over and
over again, in all his writings, for example in “ Un-
trodden Ground,” pp. 256-259, Drayson directed
attention to the existing terrestrial conditions that
would appear to necessitate a precession different
from that assigned to the earth by the mathemati-
cians; a difference he demonstrated by actual
experiment with the gyroscope. It is not quite
correct, therefore, to say that the movement he
described is devoid of any dynamical basis. While it
would be out of place to question the calculations of
the master mathematicians who have determined
the precession dynamically, may it not be reasonable
to suggest that the data on which their workings are
based are necessarily in the nature of assumptions,
difficult, if not impossible, to verify and liable to
modification ?

May I add that, while it is not necessary to con-
tend for every word that Drayson has written (and
he himself was frank to own the limitations of his
single-handed research), the need all through has
been for simple recognition of the fact that he was
offering to science something well worth the trouble
of bona-fide examination ; and the need to-day is as
great as ever for co-operation of friendly team-work,
mm place of aloofness, to thresh out the question in
all its bearings and harvest for science all that is of
permnnent value,

T. C. SKINNER.

Reigate,

Trae moderation of Lieut.-Col. Skinner's letter, in
marked contrast to the tone too often adopted by the
advocates of Drayson’s theory, entitles it to a reply,
though without any hope of changing settled con-
victions. The invitation to join in friendly co-opera-
tion under the banners of Laplace, Poisson, and
General Drayson is touching and deserves to be
appreciated.

Casual mention of a matter like nutation is quite
consistent with ignoring it in practice. Col. Skinner
denies that it has been ignored, and at the same
moment seeks to justify that course on the plea that
nutation is very small. But the problem which
Drayson approached was that of the motion of the
earth about its centre, and in that problem dyna-
mical astronomy has to deal with precession and
nutation together. From this point of view the
relative magnitude of the latter is irrelevant. As
well might one leave out of sight the loops in a row of
knitting on the ground that very fine needles were
used.

This failure to grasp the integrity of the problem
in itself betrays the lack of any dynamical basis in
the treatment of it. Col. Skinner refers to mistakes,
and has had an opportunity of correcting them. It
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will be observed that in the one case he has failed tq
indicate what part, if any, nutation plays in the
Draysonian scheme, and in the other he has nog
suggested in what way, if any, the scheme deriveqd
support from dynamical reasoning of any king,
Drayson may have alluded to nutation and toyed
with gyroscopes (most people have spun tops in theip
time), but what remains as obscure as ever is what
part these things played in a theory the purely
geometrical and empirical character of which is ag
clear as day.

An attitude of Athanasius contra mundum may be
impressive, but the majority is not invariably wrong,
The work of the master mathematicians, so far from
being sacrosanct, has received repeated and eritical
study. The unfortunate thing is that Drayson and
his followers have never shown the slightest inclina-
tion to come to close grips with it. When they have
undergone this arduous discipline, they will haye
formed a juster view of the situation. H. & P

Compressibility of Crystals and the Exponent of
the Force of Repulsion between Atoms.

It is recognised that a real crystal does not have a
perfectly uniform structure, but that it consists of a
large number of small perfect erystals with a system
of submicroscopic cracks between them. The average
size of the perfect unit is, according to A. Smekal
(Zeitschrift fur technische Physik, p. 535; 1926),
about 10,000 molecules. The presence of the sub-
microscopic cracks is made responsible for the
tremendous difference between the experimentally
determined values of tensile strength and those com-
puted from theoretical considerations. As is known,
the latter are several hundred times larger.

M. Born (*° Atomtheorie des festen Zustandes,”
pp. 734-735) calculates the exponents of the forces
of repulsion between the ions in a erystal lattice from
the compressibilities of the erystals. In this way he
arrives at the well-known value 9, from which certain
conclusions of importance are drawn as to the sym-
metry of electronic arrangements in the ions (resp.
atoms). The fundamental implicit assumption of
all calculations of such a kind is that the coefficient
of compressibility, as determined by the usual
methods, is characteristic for the ideal crystalline
space lattice.

Are we justified in making this assumption? If the
tensile strength of a crystal is reduced several hundred
times due to its loose structure, should we not expect
that the compressibility, as usually determined, is
also a characteristic, not of the ideal perfect erystal,
but of the real loose crystal ? It is easily seen that
if the above-mentioned structure of the real crystal
should have any influence at all on its compressibility,
the effect should be one of increasing the latter.
When subject to compression, the real, loose crystal
may decrease in volume solely due to closer pack-
ing of the perfect units, that is, due to a decrease
of the volume of the system of submicroscopical
cracks. The compressibility of the individual erystal-
lites may be very small, even zero, and still the crystal
as a whole may show a considerable reduction of
volume under pressure.

It is difficult to estimate how large such an effect
may be. But the following considerations may give
some indications. According to Siedentopf, the
width of the submicroscopic cracks is of the order of
107 em. (W. Rogowski, Archiv fiir Hlektrotechnik,
vol. 18, p. 147; 1927). Assuming the crystallites to
be cubical, we find that there are about 21 atoms
along the edge of the cube. If, furthermore, we
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assume that the width of the crack given above
represents the average spacing between the adjacent
crystallites, we find that the total volume of the cracks
is of the same order of magnitude as the volume
actually occupied by the perfect crystallites. This
ig certainly much too high an estimate. But it now
pecomes not improbable to assume that the total
volume of the cracks equals within a few per cent
the volume of crystallites. The compressibilities
peing of the order of 10°® em.?/kgm., we see that even
at pressures of about 10,000 atmospheres the relative
change of volume is only a few per cent. Hence, it
is not impossible that practically the whole change
of the volume is due to the decrease of the size of the

acks.
crHence we see that the measured compressibilities
may be considerably larger than those which would
be found if we dealt with a perfect erystal. But this
means that the exponents of the forces of repulsion
between the ions are considerably higher than 9. If
this should be confirmed, it would necessitate also
a revision of some of the conclusions drawn from
previous data. It is perhaps worth noting that J. E.
Jones (Proc. Roy. Soc., A, vol. 106, pp. 441, 463;
1924 ; and vol. 107, p. 157 ; 1925) finds for some gases
considerably higher exponents -from different con-
siderations. . :

Since the system of cracks in a real crystal is of
prime importance also for a great number of other
properties, such as conductivity of dielectries, optical
phenomena (Smekal, l.c.), and electrical break-down
strength (Rogowski, l.c.), it may perhaps be possible
to investigate this question by the study of the above-
mentioned properties under high pressures.

N. RASHEVSKY,
Research Department,
Westinghouse Electric and Manufacturing Co.,
East Pittsburgh, Penn.,
Jan. 16.

The Beta-Hormone.

THE @strous cycle is but one phase, and the less
important phase, of the whole sexnal cycle. There
are no mammals in which the reproductive phase
of the cycle (pseudo-pregnancy) does not also occur
—either regularly or under given conditions. But

there are some (the primates) in which no wstrous |

phase appears, since the whole eycle consists of a
pseudo-pregnancy. Pseudo-pregnancy depends upon
a hormonic function of the ovary, and is entirely
independent of the presence of ova, fertilised or un-
fertilised, mature or immature (Wiesner, 1927). It
becomes necessary, therefore, to decide whether
pseudo-pregnancy is caused by the same hormone
or hormones as that which invokes the estrous eycle.

Alpha hormone (cestrin—the cornifying factor) in
particular must be tested. But Wiesner has shown
that alpha does not produce the typical changes of
pseudo-pregnancy. Moreover, an already existing
pseudo-pregnancy can be interrupted by injections of
alpha.

In an attempt to explain the mechanism of the
sexual cycle, the assumption was made that there
existed a second ovarian hormone which was required
to act in two ways: (a) to prevent alpha causing
®strus (in animals where alpha occurs during the
second phase—be it pseudo-pregnancy or pregnancy) ;
(b) to produce the typical changes of pseudo-pregnancy
which cannot be produced by alpha.

Recent work done by Wiesner in 1927-28 and by
ourselves aimed at the isolation of this hormone
or the factors of which it consists. Now we have
found that the corpus luteum contains a substance
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which can be extracted and causes at least some
of the effects aseribed to this hypothetical beta-
hormone.

The method of extraction was one of those which
were used in the preparation of rho-one (p,)—that
particular ° pituitary *-hormone which causes cstrus
and ovulation in the diphasic animal (Wiesner and
Crew, 1928). The simplest method is that of shak-
ing an aqueous suspension of finely divided substance
of corpora lutea (cattle) after addition of sulpho-
salicylie acid (cone, about 15 per cent). A precipitate
forms, and filtration leaves a large part of the beta in
the liquid ; the evaporation of this extract at 56° and
the removal of the sulpho-salicylic acid from the
residue by means of aleohol leaves a water soluble
substance the injection of which can produce effects
required of beta by the working hypothesis. For it
prevents the atrophy of the uterus in ovariotomised
mature mice, a phenomenon appearing normally in all
castrated animals ; the muscular layers of the uterus
of the experimental animals showed full development.
The epithelial cells are increased in number and size ;
high epithelial activity prevails. The uterus never
appears to be dilated by fluid (as it is after injections
of alpha). The vaginal epithelium is not cornified, but
forms a layer of high mucous cells—as in pregnancy or
pseudo-pregnancy.

The effects caused by this substance, the beta-factor
of the ovarian hormone, permits one to conclude that
it is one, if not the factor, which is responsible for the
second phase of the sexual cycle (pseudo-pregnancy)
in diphasic animals and for its equivalent (premen-
struum) in monophasic animals.

Further purification of the extracts and a study of
the effects of beta is the object of experiments now in
progress ; the formation of that particular vaginal
epithelium which can be recognised in a small excised
piece of the vaginal wall and is characteristic for the
second phase is used as the test for the presence
of this ovarian hormone, which is the second, but
most probably not the last one to be extracted and
deseribed.

B. P. WIESNER.
JAasaBHAT 8. PATEL.
Animal Breeding Research Department,
The University, Edinburgh,
Feb. 24,

Practical Television and its Problems.

TrovuGH I see that it is largely taken from a fore-
word written by so high an authority as Sir Ambrose
Fleming, I should like to put on record my strong
dissent from a sentence in the review of A. Dinsdale’s
book ** Television,” in the supplement to NaTvre for
Mar. 9. The statement that I object to is: ** The
great obstacles to radio television to great distances
at present are the disturbances caused by fading,
Morse signals, atmospherics, and all the other causes
which mutilate the broadeasting of speech and musie.”

On the contrary, as a matter of fact, if the diffi-
culties oceasioned by all these troubles were entirely
eliminated, there would remain two fundamental,
and, so far as present methods are concerned, in-
superable difficulties against obtaining really success-
ful practical radio television.

The first, which applies to all television, either by
radio or by wire over distances either long or short,
is, that with present mechanical methods it is only
possible to produce transmitting or receiving apparatus
with which the pictures can be divided into numbers
of units which, for real success, would have to be
multiplied at least by hundreds, if not by thousands.

The second difficulty applies only to television by

M2



450

NATURE

[MarcH 23, 1929

radio and not by wire, but applies obviously to
broadecasting, and consists in the fact that where
television is made by radio, such broad bands of
frequencies must be used in order to get the necessary
details to form really successful images, that these
bands must cause unbearable interference with all
other wireless systems in the neighbourhood.

I may add that I have received both a letter, dated
Mar. 1, and a copy of an article in the Elektrotechnische
Zeitschrift for Nov. 29 last, from Prof. Arthur Korn,
of Charlottenburg, the well-known pioneer in the
transmission of pictures by telegraph, that fully bears
out these views of mine. He says in his letter, *“ In
reality, I think that all the present trials of television
are without great practical value, and only when it
will be possible to receive many hundreds of thousands
of elements per second practical television will begin.™

A. A. CAMPBELL SWINTON.

Mgr. CampBELL SwinTON loses few opportunities
of attacking mechanical methods of television. We
have seen what we and many experts, including Sir
Ambrose Fleming, consider excellent pictures trans-
mitted by mechanical television. It is somewhat
late in the day to point out difficulties in the way to
experts. As Mr. Campbell Swinton has quoted Prof.
Korn, we may be allowed to quote the following
extract from a letter dated Feb. 19, by Commandant
Brenot, Chief Engineer of Radio Paris, one of
General Ferrié’s most brilliant pupils: “ What Mr.
Baird has done is far ahead of what the most optimistic
spirits could have dared thinking only a year ago
at the International Wireless Conference held in
Washington.™

Six or seven stations in America are already broad-
casting television pictures by various methods with a
somewhat limited amount of success. Experimental
transmissions on the Baird system will shortly be
tried in various continental countries. The matter
is being considered at present by the Post Office
officials in Great Britain and we are quite content
to leave the question of broadcasting television in

their hands, as we know that they are competent and

quite unbiased.
THE REVIEWER.

Magnetic Storm of Feb. 27-28.

Ox Feb. 27-28 occurred one of the greatest magnetic
storms recorded at this Observatory in the present
solar eyele. The range in declination (100°) has been
exceeded once only, on Oct. 15, 1926 (>164"), in the
cycle, ahd that in horizontal force (530+v) has been
exceeded on three occasions only, namely, on July 8,
1928 (>600v), Oct. 15, 1926 (>717~), and April
14-15, 1926 (585+). In both the recent storm and
that of last July the minimum of H.F. was beyond
the limits of registration, so that it is not possible to
give the exact value of the range.

The recent storm was not marked by a ‘sudden
commencement,’ but was preceded by slight and
moderate disturbances respectively at about the same
hours on the two previous days. The duration of the
storm was approximately from 15 h. 30 m. on Feb. 27
to 4 h. on Feb. 28, but the more violent phase was
confined to the interval between 18 h. 30 m. on Feb.
27 and 1h. 30 m. on Feb. 28. The character of the
record strongly suggests that the violent phase of the
disturbance was due either to a different cause from
that responsible for the more moderate disturbances
at the beginning and end of the storm, or to a marked
diseontinuity in the conditions under which a common
cause operated. This is especially observable in the
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declination record, in which all the maxima anq
minima of the violent phase are sharply pointed,
whereas in the initial and final stages they tend to he
rounded. Further, the beginning and end of the
central phase are very sharply marked, especially the
end, which is as abrupt as if it had been brought aboug
by the opening of a switch on an electric circuit.

It is worthy of note that the most violent move.
ment of the storm was centred at about 20 h. on Feh,
27, at which time, according to reports in the Press,
telegraphiec services were seriously disorganised. Be-
tween 21 h, 42m. and 21 h. 57 m. there was a rise of
72’ in declination, followed by a fall of 80’ between
21 h. 57 m. and 22 h. 2 m., whilst between 21 h. 53 m,
and 22 h. 8 m. there was a rapid fall and rise in H.F,
of over 370+, the trace being off the sheet from
21 h. 58 m. to 22 h.

There were a few insignificant groups of spots near
the central area of the solar surface, but nothing
which would lead one to anticipate any notable
magnetic disturbance, nor does the storm appear to
be in sequence with any previous ones at about the
27-day interval. It will, however, be interesting to
see if it is followed by another at about Mar. 26, and,
if weather conditions are favourable, it would be well
if observers would be on the look out for aurora at
about that,date.

J. P. Rowranp, S.J.

Stonyhurst College Observatory,

Nr. Blackburn, England,
Mar. 7.

The Presence of Sulphur in the Gaseous Nebula,

Maxy of the strongest lines in the spectrum of the
gaseous nebule have been explained (NaTurg, 120,
p. 473; 1927. Astrophys. J., 57, p. 1; 1928) as for-
bidden transitions from low metastable states in
oxygen and nitrogen. The analysis of the S II spec-
trum by Ingram (Phys. Rev., 32, p. 172; 1928),
combined with the intercombination lines recently
classified by L. and E. Bloch (C. R., 188, p. 160; 1929),
makes possible the prediction of the position of lines
due to similar jumps in singly ionised sulphur as
follows :

Transition. A Calculated. A of Nebular Lines.
a'S - a*P, 4068-39 4068-62

a*S - a*P, 4076-45 4076-22

a'S - a*D, 6717-04 —

a*S - a*D, 6731-30 6730-0

The last column of the table gives the wave-length of
lines found in the nebul@. The agreement in every
case is within the error of the calculated wave-lengths,
which depend on frequencies of lines in the extreme
ultra-violet. 4068:62 and 6730:0 were listed previ-
ously among the unclassified nebular lines (loc. cit.),
while 4076-22 was provisionally assigned to OII,
although its intensity was much stronger than the
intensities of other O1I lines would lead one to expect,
and consequently the identification was indicated as
being doubtful. Judging by the behaviour of the
homologous lines in OII, 6717 should be weaker than
6731, and consequently its failure to appear is not
surprising.

It may be noted that all of the elements thus far
found in the nebul®, namely, hydrogen, helium,
carbon, nitrogen, oxygen, and sulphur, are gases or
have stable compounds that are gases at low tempera-
tures.

I. 5. BowEN.

Norman Bridge Laboratory,

California Institute,
Pasadena.
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British Oyster Fisheries.
By Dr. J. H. Orrox.

HE present depleted state of the British—
and indeed also of most European—oyster
fisheries, with the resultant scarcity of marketable
oysters, is the main cause of the current high price of
this delicacy. The high value of the native oyster
(0. edulis) especially, has attracted attention to the
probable values of old and neglected former oyster
fisheries, and to the possibility of beginning new
fisheries in localities where such have not pre-
viously existed. Any attempt at improvement of

this number in a bad season. One good season in
about five would ordinarily be sufficient to main-
tain a bed in a flourishing condition, provided an
adequate breeding stock be always maintained.
The present scarcity of oysters on English oyster
beds is due to several causes, of which the failure of
good crops of young oysters since 1921 is probably
the predominant one. Other factors of importance
in this regard are (1) an unusual mortality in the
Thames Estuary area in 1920, (2) over-fishing, and

TABLE I.—THE WORLD'S OYSTER PRODUCTION FOR 1912-19267 (according to statistics).

: Unit of Total Value Production in |
Country. Lg:ﬁ[iﬂ‘f:‘iles Quantity in Most ; . —l|
e Statedin | Recent Year.| 1926. | 1925. | 1924. | 1922, | 1920. | 1918. | 1914.-| 1912,
U.S.A. 0. virginica | 1000 bushels * 14,000,000 - |k 20,000 |- .. . 5 30,000° o
Canada 0. virginica Barrels each §152,073 22,255 | 21,428 | 28,082 | 19,427 | 14,5626 | 13,016 | 26,545 | 23,377
0. lurida =¢. 3 imperial |
bushels |
| francs
Frauce 0. angulata Millions | ‘107{153,324 4| 10837 | 8897 6604 | 4396 | 3784 | 5462 | 6926 | 10645
| Tancs
France 0. edulis Millions | 6,56?&580 - 10-87 7 20:28| 2081 | 4633 | 4141 7397 9446
1 gulders
Holland - . | 0. edulis Millions | 1,967,850 1707 | 18:23 2485 254 | 3637 | 4165 9035 4513
(Zeeland Rivers)
Fuider Zee . | 0, edulis Thousands o it He nil 136 | 9530 | 421-0 | 849050 i
Eu%_lulml and 0. edulis Millions £101,480 * 1586 | 16-74 16-97| 2367 | 3944 i i 3339
ales
Ireland 0. edulis Thousands £7.6190 1,622 2,085 | 2,410 151 3,621 2,009 | 1,866 2,009
Seotland 0. edulis Thousands £579 83 | 96 80 144 254 S 705 1,328
New Zealand 0. Angasi ]_‘lmzsiJ(-.!alu]’:_]hll= £19,479 27,828 | 26,039 | 23,706 | 27,280 | 26,703 | 22,827 | 24,793 e
¢. 3 bushels
New Zealand 0. cucullata Bags, each= £8 344 6,771 8,207 | 6,841 | 7,323 | 6,707 | 10,422 | B,361 7,728
5 3 ; e. 3 bushels | |
Rl Wales - o ANt D e || 285141 [ .. |28880 2481125021 | 22,337 | 21,526
Rl ey ] Dozens £762 | 17,288 | 22,855 | 24,876 | 17,859 | 21,909 | 15,172 | 13,438 | 19,000
i Thousands of | |
Japan . 0. cucullata P ven |
0. gigas 1 wan;t guchi= L 551080 3,070 |- 1,874 | 2,083 | 3,277 10,677 | 9,278| 330
(). densilamellosa )‘ e | |
| 375 kgm. |
|

! These statisties are given as stated in the various Government reports in the pre- and post-War periods, but as they relate to over-

lapping seasons are not all strictly comparable in the same year.
those for England do not include the output from the Fal Estuary.

The figures for France relate only to the total ontput by oyster culture, and
In each country the statistics are apparently comparable from year to

year, and thus afford an index of the varying prosperity of the oyster industry in each region. .
* One bushel may contain any number of American oysters from 200 to 500, according to size.

+ One kwan=the weight of about 66 medium-large English oysters.
! Values for 1927 for respeetively 1452-3 and 6-39 millions.

our inshore fisheries may be welcomed, and par-
ticularly when directed towards the culture of
sedentary animals, which promise more definite
economic returns for effort expended than most
other fisheries. A broad view of the problems in
oyster-culture should, however, be regarded as a
necessary preliminary to all new schemes, for, as
Hoek insisted, * Oyster-culture is a culture and not
a manufacture.”

One of the chief difficulties in oyster culture is the
fluctuation in the supply of small stock—which is
the equivalent of raw material in a manufacturing
frade. On many English oyster beds recurrent
periods of relative scarcity of small stock occur not
infrequently, while at longer intervals great scarcity
of all kinds of stock may occur. The cause of these
minor and major fluctuations has been in the past
undoubtedly mainly the failure of the crops of young
oysters for successively few or many seasons. In a
good season many millions of young oysters may be
obtained, in contrast with a very small fraction of
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5 Value for 971 millions in 1927,

¢ For the period 1911-1918,

(3) the possible occurrence of increased pollution in
inshore waters with a resultant lethal effect on
larval and young oysters. These matters, along
with a consideration of enemies, pests, local effects
of unfavourable weather conditions, in addition to
the purely economic factors, need to be considered
in ventures upon oyster culture.

The condition of British oyster fisheries is, how-
ever, intimately related to that existing in Holland
and France, since these countries have in the past
furnished a source of cheap young oysters for stock-
ing British grounds. In France,depletion of the beds
(of O. edulis) has occurred contemporaneously with
and from causes the same as or similar to those oper-
ating on British beds. Conditions in Holland have
recently been more favourable, but have resulted
here also in fluctuating periods of relative scarcity.
Thus at the present time stocks of small oysters are
low throughout western Europe. Table L., however,
shows that stocks of all kinds of oysters, as judged
from statistical returns, are relatively low over
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most parts of the world. The true significance of
these figures could be better estimated by com-
parison with a longer series, but nevertheless in
themselves indicate the operation of some common
factor or factors. Of these factors, frequent failure
of the young oyster crops and overfishing are prob-
ably the most important, with increasing pollution
as a factor of least but possibly increasing import-
ance.

The occurrence of good crops of young oysters on
English beds is closely correlated with warm
summers, and on natural grounds there is little
doubt that heavy falls of oyster-spat are dependent
directly or indirectly upon a more or less sustained
temperature of the sea-water at 60° to about 64° F.
or above.
obtained, but even so, the yield of young oysters in
the following spring may be slight; in other
seasons, in spite of the demonstration of abundant
larvee in the waters over the beds, there may be
little or a negligible spatfall. Tt is advisable, there-
fore, to distinguish (a) the summer settlement of
larvee, as the spatfall, and (b) the product in the
following spring, as the young oyster crop. The
best crops occur after long warm summers,! e.g.
1913, 1921, or from an early spatfall. A complete
scientific explanation of the factors concerned—
which may be biological or purely biophysical—is
still awaited, hence the need for prosecuting with
vigour the investigations at Conway (referred to
in NATURE, 123, 208) on the factors controlling
spatfall and the survival of spat. In the meantime,
good crops of young oysters can only be expected
on oyster beds either after long warm summers
or when a warm period oceurs in summer at about
the time when a good proportion of the season’s
larve are ready to settle.

Thus although researches on improved methods
of spat-catching in the sea ? may improve the oyster
cultivator’s probabilities of better crops, he is
nevertheless dependent upon suitable weather,
which is an unpredictable factor, for maintaining a
succession of crops. In this matter the steady pro-
duction of millions of young oysters in artificial
ponds at a cheap rate would immediately extend
the possibility of oyster cultivation in Great Britain.
The English Fishery Department has already had
considerable success in obtaining oyster crops in arti-
ficial tanks at Conway,* and itissuggested, could now
attempt a commercial experiment on a grand scale,
namely, prepare for and secure a crop of millions of
young oysters ; then, either sell the crop, or arrange
to relay the product on existing oyster beds and
cultivate them to a marketable size. In the former
case a demand sustained over a period of years
would prove success, as would a satisfactory balance
sheet in the latter. In either case the Government
might prove the value of its scheme empirically,
before scientific assurance arrives.

In the unusual mortality of oysters in the Thames
Estuary in 1920, it was found impossible! to in-
eriminate as the agent, trinitrotoluene, which had
previously been dumped in this area in large quan-
tities. Nor was it possible to assign the mortality to
any other lethal substance known to have been
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In some seasons a good spatfall may be |

dumped in the sea in the post-War epoch. Thus the
cause of the unusual mortality was necessarily left
an open question : it might have been due to un-
known poisons, or to unrecognised parasitic disease,
The occurrence of heavy mortality in oysters ag
Taranto, Italy, in 1919, and on French beds, especi-
ally at Arcachon in 1920, renders it more likely that
some parasitic orgamsm was the common cause,
though no suspicious parasitic form has yet been
found. As oysters are known to die from constitu.
tional disorders brought on by extreme variations
in external physical conditions, a determination of
the cause of death in any given case is rarely
possible. The physiology of the oyster is thus ex-
tremely interesting from an academic as well ag
from an economic aspect. For this reason—and
others—it was strongly recommended * (1923) that a
post-graduate scholarship should be permanently
founded for continuous researches on the physiology
and biology of the oyster. Such a scholarship was
awarded to Dr. C. M. Yonge for two years—and re-
sulted in a valuable contribution to our knowledge
of the physiology and anatomy of the oyster >—but
has now unfortunately been allowed to lapse. It
may be again emphasised that the continuance of
researches of this nature will add to our knowledge
both of general biology and the special biology of
the oyster in relation to culture.

The effects of over-fishing in the falling off of
oyster production are, in the opinion of the writer,
frequently underrated. On a question of this kind,
in which adequate scientific facts are not available,
it is necessary to fall back on general principles. One
oyster can produce one million larvee at a time, just
as a codfish or a sea-urchin may produce several
million eggs, and it is often argued that quite a few
individuals in a favourable season would be sufficient
to produce a big stock of young. The matter is im-
portant generally, and not merely confined to the
oyster. It is true that in extremely favourable
circumstances a few individuals of one marine
animal may produce a large population in the sue-
ceeding year or years, hence the view—especially
held in oyster culture—that a stock may be reduced
(over-fished) to verysmall dimensions with impunity.
Fisheries in America, Australia, Scotland, and the
German Bight have probably died out from accept-
ance of this doctrine. It is, on the other hand, a
generally accepted doctrine that the number of eggs

. produced per individual in a species is directly pro-

portional to the probable rate of mortality before
the attainment of full maturity, therefore when a
stock is reduced to a few individuals, few young will
survive, except in very favourable circumstances. If
such circumstances do not arise during the life of a
surviving small stock, that stock will die out in that
locality, whether it be oysters, sea-urchins, sea-
hares, ascidians, or other sedentary or semi-seden-
tary forms : fishes—not being sedentary animals—

| fall in a different category.

In order that a stock may be maintained in a cer-
tain locality, it would seem that a certain minimum
number of individuals, which may be relatively
large, is necessary. It may reasonablv be assumed
that a fairly constant proportion of larve will
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erish either from a multitude of enemies or un-
favourable physical conditions, whether the total
number be high or low ; but if the number of larve
be very low, there is a greater chance that all will
perish. The conception that a minimum stock is
necessary to maintain a species in a given locality
thus arises. In the absence of any data on the prob-
lem, the economic limit of dredging has been sug-
gested 1 as a practical minimum in the case of the
oyster. The economic limit on the poorest English
unds works out at that state of the beds when
about 50 to 100 adult oysters may be dredged per
man per boat per day. With lower standards of
living, or with very high prices, the economic limit
may fall below this density. To-day the minimum
stock necessary to ensure survival may therefore
be estimated above rather than below the economic
limit of dredging, as stated above, especially in
localities where pollution is an increasing menace,
since in the past the economic limit has not sufficed
to ensure revival, In any event the careful culti-
vator will endeavour to maintain as large a stock as
possible on the beds during the spawning season.
At the present day the spectre of pollution as a

factor in diminishing or even preventing a spatfall, |

by destroying the larvee, is probably in the back-
ground of the minds of most oyster producers. Oils
are especially regarded with grave suspicion ; but
the small quantities of these substances relative to
the volume of water with which they are mixed, and
the small quantities of toxic ingredients in oils,
renders it extremely doubtful that they alone can
have any poisoning effect in sea-water. There is,
however, the broader aspect of general pollution to
be considered. The additive effect of all the poison-
ous substances in the drains and sewers from indus-
trial effluents especially—besides which tar and oils
may be relatively unimportant—may be that of
producing a very slightly unfavourable environ-
ment at first in a very small zone near the source of
the effluent. This slightly unfavourable environ-
ment may be such as cannot be detected by any
known method, and may result in forcing sea-
wards the more delicate of the marine organisms. In
many estuaries there can be no doubt, as Hautreaux
(Bull. Soc. de Géog. Comm. de Bordeaux, 11, 18,
Bordeaux, 297, 455 ; 1895) long ago suggested, that
the water oscillates up stream and down to a great
extent as a result of the piston-like action of tidal
waters outside ;¢ the movements of shoals of estua-
rine crops of the jelly-fish, Aurelia, for example, in
the Hamoaze, Cornwall, and R. Blackwater, Essex,
offer a simple means of observing this oscillation.
Thus polluting substances or their products will
tend to increase in such an oscillating body of water,
especially between spring tides. Whether such a
net pollution ever attains to lethal importance for
the more delicate animals, such as oysters, in any
particular locality is a legitimate subject for re-
search, which, however, involves fundamentalstudies
of the constitution of sea-water. All coastal waters
must be regarded as polluted—using the word in a
general sense—in comparison with oceanic water,
and the degrees of pollution of coast and estuarine
waters may be more readily determined by com-
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parison of their fundamental properties with the
purer medium. The oyster cultivator will therefore
welcome all schemes for the investigation of pollu-
tion and the maintenance of purity in estuarine
waters.

Indeed, economic problems regarding oysters and
oyster cultivation are so bound up with those in
general biology that extensive co-ordinated re-
searches prosecuted on the lines advocated in
NATURE, 122, p. 311, would serve both biological and
economic aims, and might be the beginning of a new
phase in British marine biological research.

On the economic side, it will be obvious from the
account given above, and in Narurg, Feb. 9,
that the oyster cultivator requires a long lease

of the ground it is proposed to cultivate. Exist-
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FiG. 1.—Output of oysters (mainly 0. edulis) from oyster beds in the
British lIsles for the period 1911-27 (according to statistical
returns). No records were kept in Great Britain during the

European War.

ing fishery rights must be acknowledged, and
if necessary dredging rights of local fishermen
may be accommodated by an allotment of shares
in the new- schemes” In ventures in which
the cultivator cannot expect to produce young
oysters, that is, on purely fattening beds, State
assistance cannot reasonably be expected. But
where conditions are deemed favourable for the
development of a new area for the production of
young oysters, State aid in the early period of
development may perhaps be reasonably asked for.
In beginning a scheme for the production of oysters
in a new locality, a fresh attempt is in fact being
made to supply the raw material of an industry. In
this respect oyster production is roughly analogous
to beet production.

New ventures which aim merely at fattening
oysters will have to compete with well-established
merchants, who on one hand are expert in their
business, but on the other hand do not appear
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to be able to meet the demand. In new producing
areas the essential characters of the grounds in-
clude :

(1) Estuarine waters sufficiently enclosed—in a
technical sense—to ensure the retention of the larvae
and spat in a maximum area under cultivation.

(2) A local seasonal temperature range giving
frequent probabilities of a maximum temperature
in the bulk of the sea-water of 64° F. or more, and
a minimum rarely below 34° F.

(3) A large area of moderately clean ground, and
moderately pure water which should not fluctuate
greatly, nor fall much or often below 2-5 per cent,
in saltness.

(4) A sufficient stock of large oysters to supply
probabilities of an increasing spatfall year by year.

(5) A supply of cheap clean shell or other material
for the annual sowing for spat.

1

(6) Reasonable shelter from gales, if much sandy
or fine gravelly ground occurs in the locality.

(7) Immunity from gross sewage or industrig]
pollution now and in the fairly distant future.

(8) Absence of an abnormal amount of enemieg
or pests.

A review of these characters indicates that the
southern regions of England and Ireland are
most likely to yield new producing grounds, whilsg
a glance at Fig. 1 suggests that potentialities for
production in Ireland are undeveloped to a greater
degree than in England.
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Vibration in Bridge Structures.!

BRIDGE building may be reckoned amongst the |

earliest of the structural engineers’ efforts,
and locomotive construction as one of the first lines
of development in mechanical engineering ; but
the adequate study of the actions of a locomotive
on a bridge has required very modern resources in
investigation, and all those refinements of experi-
mental and analytical methods that mark the
engineering technique of to-day. The problem in
its various aspects and complexities has been very
completely studied, with the aid of these resources,
by the special Bridge Stress Committee appointed
by the Department of Scientific and Industrial
Researchin 1923. The Committee comprised highly
representative scientific and technical engineers,
under the chairmanship of Sir J. A. Ewing, of the
University of Edinburgh, and the full report of
their deliberations and investigations has now been
published. The remit of the Committee was ** to
conduct researches with reference to stresses in
railway bridges, especially as regards the effects
of moving loads.” These comprehensive terms of
reference have been very adequately interpreted,
and the work of the Committee constitutes an
invaluable study of the vibration of bridge struc-
tures under impact influences. Work with a
somewhat similar motive had previously been
attempted—notably by the American Railway
Engineering Association in 1910, and by a special
committee of the Indian Railway Board in 1917—
but the present report goes much further and
deeper into the subject.

The previous investigations had made fairly
clear that the main cause of serious angmentation
of bridge stresses arose from the unbalanced vertical
forces developed by the locomotive. Certain
effects could be traced to rough and flat wheels,
irregularities of track, or to heavily loaded freight
cars, but these were usually small in relation to
the direct consequence of the pulsating force—or

! Department of Scientific and Industrial Research. Report of the
Bridge Stress Committee. Pp. vii+215. (London: H.M. Stationery
Office, 1928.) 18s. net.
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‘ hammer blow —due to the ° balance * weights on
the locomotive wheels. While this was recognised,
it has not been very effectively embodied in bridge
stress rules ; and, as in the well-known Pencoyd
formula, the influenceof impact is generally covered
by a proportionate increase, varying with span
length, of the live load stress. If impact is mainly
due to locomotive actions, this process of making
allowance on total live load is scarcely rational.
It is the achievement of the Bridge Stress Com-
mittee that it has not only clearly elucidated the
nature and cause of impact, but that the investiga-
tion is so complete as to permit of the standardisa-
tion and rationalisation of impact allowances in
general.

An ordinary two-cylinder locomotive is balanced
by the locomotive engineer by the addition of
weights to the rims of the driving wheels. - But this
is merely a process of reducing the inertia force
effects in the engine lines. What is eliminated in
those lines is transferred by the so-called ‘ balance
weights ° to the vertical plane ; and hence variation
of horizontal force is changed to a vertical fluctua-
tion giving rise to a pulsating force on the rails.
The magnitude of this force is all-important. The
report repeatedly refers to it ; and it is recorded
that the locomotive engineers of Great Britain are
prepared to limit its value to a total per locomotive
of 12} tons at 5 revolutions per second of the
wheels. 1t is, therefore, clear that the importance
of the absolute value of this force as a factor in
girder stresses is established and accepted. The
context also explains that, while in some centres
special care is taken to test the balance of loco-
motives after construction, in other cases more
attention is required in this matter. It is also
obvious that three- and four-cylinder, and electrie
locomotives, in which a much higher degree of
balance is possible, have distinct advantages over
the more common two-cylinder type.

The Committee’s work consisted of the actual
observation of bridge vibrations and the analysis

(Continued on p. 463.) :



Supplement to NATURE

* No. 3099

23, 1929

MARCH

Greenland ; as it is and as it was.!
By Prof. A. C. Sewarp, F.R.S.

T would not be inappropriate to take as a text
I for this lecture words borrowed, with a slight
modification, from one of Thomas Hardy’s novels :
“The past seizes upon us with its shadowy hand and
holds us to listen to

island, an island large enough to rank as a con-
tinent, is approximately on the same parallel as the
southern part of the Shetland Islands and as Finland.
The broad base of the inverted triangle, the most

northerly land in

its tale.” One of ;“‘ 3 g - the world, reaches
my aims is to recall = lat. 83° N.; the
a erw scenes—in | ] ‘i’m : ” length is nearly
particular,one scene ~/ )f e "1, 1700 miles and the
—from a past sepa- L@Vl =
rated from the pre- ee o
sent by an interval U -
measured in mil- [H ¢ =3

lions of years, and
by so doing to illus-
trate an impressive
contrast  between
what is and what
was. A comparison
of a small area of
Greenland as it
appears to-day with
the same district as
it was at a time
roughlycorrespond-
- ing to the stage in

geological  history

represented by the

chalk cliffs of

England, affords a |

startling proof of g

the changing face

breadth
middle is

the
rather

in

more than -600
miles.  Greenland

is a relatively stable
land, one of the
oldest pieces of the
earth’s crust
severed from an in-
conceivably ancient
continent which
once united the
west and the east.
By far the greater
part of the island
consists of crystal-
line rocks of the
type we see in the

The dadins daveths _ Il Norwegian moun-
Wwﬁmmﬂ, to i tains and in the
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lands of Scotland.
In the course of
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= two ice-caps.

of the earth and ages, Greenland
illast: j.  FiG. 1.—Greenland. C, region where Cretaceous and Tertiary plant-bearing beds 3
illustrates the fasci anlal eﬁ}clmmllt g.rl. Ioca}!!tly ghe%e rr{l;ew L]owg Cu]r{hoknliil'crous Dlla“ttabc.l:ll‘lc b{tale]n rose and sank with
: collected; T, Sabine an ertiary plants); R, Rhatic plant-beds in the 1
nz?.tl on m?d the Sooecory Boriad bl Andi( L) ] recurrent pulsations
stimulus  insepar- of the crust, but

able from every honest endeavour to read the
secrets of the rocks.

PHYSICAL, AND GEOLOGICAL FEATURES.

We will first look at Greenland as a whole. Cape
Farewell, the southern apex of the wedge-shaped

- ! Friday evening discourse delivered at the Royal Institution on
an, 25,

the movement was comparatively slight ; the sea
only partially transgressed the land and advanced
farther towards the feet of the mountains.

Of these oscillations there is evidence in sand-
stones and other sedimentary rocks which at
several places on the coastal fringe lie on the eroded
platform of the original foundations. The cliffs of
Washington Land on the north-west coast are rich

M4
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in marine fossils ; in places the abundance of corals
led the Danish geologist Lauge Koch to describe
them as veritable ‘ coral reefs.’ Near the north-
east corner of Greenland some fossil plants were
found in sediments deposited in the early days of
the Carboniferous period. Farther south, at Sabine
Island, other sedimentary rocks have yielded im-
pressions of leaves scarcely distinguishable from
those of the existing maidenhair tree (Ginkgo biloba),
with fragments of other plants of Tertiary age.
Still farther south in the district of Scoresby Sound
a rich Rhatic flora has been discovered, a flora no
less luxuriant than floras of the same age from much
more southern countries. The plant fragments
were transported by rivers turbid with sand and
mud to a delta encroaching over the waters of an
estuary at a period between that represented by the
still older Triassic salt-bearing marls of Cheshire
and the younger Jurassic strata exposed on the
Yorkshire coast. There are also more ancient sedi-
mentary rocks not far from Cape Farewell. Special
attention will be given in the latter part of the
lecture to the remains of a vegetation scattered
through sandstones and shales deposited in an
estuary during the first half of the Cretaceous period
and now accessible in the cliffs of Disko Island,
Upernivik Island, and the mainland about half-way
up the west coast. This flora is selected in illustra-
tion of the contrast between the present and the
past to which reference has already been made.

The solid land is seldom stationary ; we think of
it as permanent, but intensive study of most regions
demonstrates the fallacy of conclusions drawn from
general impressions. Observations made over a
series of years in the latter part of last century show
that a section of the west coast is now sinking ; the
brown seaweeds are slowly creeping up the face of
the cliffs. The Cretaceous plant-bearing beds are
oceasionally overlain by strata of Tertiary age, some
of which are rich in plants. Both Cretaceous and
Tertiary rocks are protected by superposed layers of
basaltic lava and volcanic ash—Aretic outliers of the
great volcanic plateau of which there are other relics
in the Giants’ Causeway and on islands off the west
coast of Scotland. Such are some of the documents,
differing widely in geological age, which tell of re-
current changes of level and supply the means of
interpreting the ** ghostly langnage of the ancient
earth.”

A word on the human inhabitants : there are
about 20,000 Eskimo, most of whom live on the
west coast. There is a fairly large colony a short
distance from Cape Farewell on the east coast, and
in 1925 one or two new settlements were estab-

lished in the neighbourhood of Scoresby Sound,
More than 900 years ago, Eric the Red, taking with
him about a hundred companions, with sheep and
oxen, sailed from Iceland and founded colonies neay
the south end of the west coast of Greenland. In
1721 Hans Egede sailed from Bergen and accom- .
plished what has been called the re-colonisation of
Greenland ; he went there as a missionary in the
hope of finding some descendants of the earlier Norse
colonists ; he found only graves and ruined build-
ings. Inrecent years many other traces of the early
settlers have been discovered by Danish anti-
quarians. In addition to the Eskimo there are a
few Danish officials. Under Danish rule the con-
dition of the natives has been greatly improved ;
they can now obtain the necessaries of life whether
hunting is good or bad. Dogs used for drawing
sledges in the northern half of the country are im-
portant and, indeed, essential companions to the
inhabitants ; in summer they are usually left to fend
for themselves ; in winter they become efficient
servants.

(GREENLAND UNDER AN [CE-SHEET.

The outstanding feature of Greenland is the in-
land ice. With the exception of a coastal strip
along most of the west coast, a relatively broad strip
on the extreme north, and a narrow margin on the
east, the whole of the island is hidden under ice of
unknown thickness which forms a gently sloping
dome rising in the interior to a height of at least
9000 ft. Here and there on the lower slopes of the
ice-sheet, summits of mountains project as solitary
islands above the * waste of frozen billows.” These
are spoken of as ‘ nunataks,” a name suggested by
Nordenskjold. Sailing up the west coast in summer,
one sees the ice-free edge of a plateau rising to a
height of a few thousand feet, the cliffs intersected
by many tortuous fiords, and, on the seaward side,
groups of rocky islands with the rounded contours
characteristic -of ice action. An occasional white
gleam above the dark cliffs of the mainland comes
from the edge of the inland ice. Some glaciers creep
into the open sea ; others enter the deep water of
fiords several miles from the coast. From one
glacier at the head of the ice fiord near Jakobshavn
(lat. 69° N.) are calved many of the icebergs which
are carried by currents to the Newfoundland banks
and much farther south ; many are stranded on
shallows off the Greenland coast. Near the land
the sea is littered with icebergs of all shapes and
sizes ; their sunlit sides and pinnacled summits are
radiantly white, and near the surface of the water a
brilliant blue-green. In the stillness of the night
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the sudden booming of breaking bergs recalls Cole-
ridge’s description in *The Ancient Mariner ”:
“ the ice did split with a thunder fit.” Some of the
larger icebergs reach a height of 200 ft. above the
water, and the submerged portion is approximately
eight times as deep as the height of the visible berg.

The jagged Alpine peaks of the higher mountains
of erystalline rock, which are especially impressive
as seen off Upernivik Island, are in marked contrast
to the flat-topped basaltic hills of Disko Island and
the adjacent Nugsuak Peninsula (Fig. 2). Before
passing to the consideration of the fossils preserved
in the sediments be-

with splashes of vermilion, give colour to tundra
and rock. It is worthy of note that about half of
the lichens obtained from the Antarctic continent
belong to species recorded also from Arctic lands ;
these wind-borne plants are probably the greatest
travellers of the plant kingdom. The green ribbons
marking the course of streams owe much of their
brilliance to mosses.

There are a few ferns, some growing in rock
fissures, some in company with flowering plants in
favoured situations : Cystopteris fragilis, the brittle
fern, is one of the most cosmopolitan of plants ; it

low the basalt, we
will take a general
view of the vegeta-
tion which partially
clothes the ice-free
coastal belt,

Tue PRESENT VEGE-
TATION OF GREEN-
LAND.

From the whole
of Greenland, 390
species of vascular
plants, that is,
flowering plants,
conifers, and mem-
bers of the class to
which the ferns be-
long, have been re-

corded. The tree-
limit, which is taken
as the southern

boundary of Aretic
vegetation, is close
to Cape Farewell; in south Greenland there are
birches, alders, and a few other trees, some
reaching a height of 12 ft. or 18 ft. Farther
north in the region of Disko Island, the only re-
presentatives of trees are dwarf shrubby willows
and the dwarf birch ; the tallest willows rarely
exceed three feet. The prostrate shoots bear an
amazing number of catkins ; their roots spread far
in a horizontal direction through the shallow soil
(Fig. 3). The ground is permanently frozen at a
depth of rather more than a yard. A reflection of
the severity of the life conditions is seen in the
internal structure of a willow stem ; in a section
of a stem less than an inch in diameter fifty rings
were counted. Lichens play a prominent part
in the landscape and in preparing the ground for
higher plants ; tufts of white, yellow, and grey,

F16. 2.—Basalt-capped hills of the Nugsuak Peninsula seen from Disko Island,

(Photo. by R. E. Holttum.)

grows in Spitsbergen, in Chile, Abyssinia, on Kili-
manjaro, and in the sub-Antarctic island of South
Georgia. There is also the holly fern Polystichum
Lonchitis, a European species which flourishes in
central Asia and in the southern hemisphere. Re-
ference may be made to two other plants which
belong to the fern class and are very widely distri-
buted : Equisetum arvense, the common horse-tail,
and a club moss, Lycopodium Selago. -

Turning to the flowering plants, which give to the
Arctic landscape an unexpected brightness, a few
examples must suffice. The Monocotyledons in-
clude several grasses, sedges, and rushes ; species of
pondweeds (Potamogeton) and a few forms of cotton
grass (Eriophoruwm). On a sunny slope on the shore
of Disko Island there are a few orchids (Habenaria
and Listera) and other plants which have been able
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to oceupy this exceptionally favoured station many
miles north of their normal range. The tallest
flowering plant is Archangelica, an Umbelliferous
genus prized as a delicacy both by the Eskimo and
sophisticated Europeans. The large rounded leaves
of an Alchemilla, closely allied to the British lady’s
mantle, come next in size to those of Archangelica.

There is much heath land, but the heather and
ling which we associate with heath moors are absent ;
their place is taken by Cassiope tetragona, charac-
terised by the grooved leaves in four erowded ranks
and yellow flower bells. Cassiope grows in Scan-

tractive hare-bell, Campanula rotundifolia, seems to
be as much at home on the hills of Greenland as it,
is in England, in North Africa, and the Far East,
Among other plants are the mountain sorrel Ozyrig
digyna ; the moss campion, Silene acaulis, which is
one of several cushion plants characteristic of rocky
places ; a closely allied plant, Melandrium apetalum
(or Lychnis apetala) ; the yellow poppy ; a species
of Pyrola (the Labrador tea) ; Ledum, with its white
sweet-scented flower heads, exceptional in a flora
composed almost entirely of scentless flowers ; also
a willow herb with flowers larger and handsomer

than those of our

British species.

My main object is
to give a general
impression of the
more obvious feat.
ures of the present
vegetation, not to
describe many in-
dividual plants. A
Scottish mountain
with many immi-
grants from Arctic
lands reproduces in
broad features the
Greenland land-
scape ; but there is
this difference : the
mountain flora in
Greenland  reaches
the coast and there
is no intervening
belt of forest and

F16. 3.—Willows and other plants on a delta below the cliffs of the Nugsuak Peninsula,
(Photo. by R. E. Holttum.)

dinavia, though not elsewhere in Europe, in the
Rocky Mountains, and in central Asia. The crow-
berry, Empetrum nigrum, associated with the bil-
berry, is a common Arctic plant which has wandered
as far as the southern end of South America. Saxi-
frages are abundant ; the flowers of the purple saxi-
frage, Saxifraga oppositifolia, are an exception to the
prevailing white. This species, one of many com-
mon to Greenland and Britain, occurs with other
plants on the north coast of Greenland up to lat.
83° N.; it grows also on the higher slopes of the
Himalayas. Dryas integrifolia, an American species
differing but little from the British Dryas octopetala,
is a conspicuous member of the west coast flora :
Dryas octopetala is characteristic of the north coast
and eastern Greenland, The familiar and always at-

meadow. The
mean temperature
for Julyin lat. 69° N,
on the west coast of Greenland is 47° F. ; the corre-
sponding temperature in the London district is 60°
F.: in February the mean temperature in Greenland
is 36° below freezing-point ; in London it is 10° above
the freezing-point. It is not until the temperature
rises above the freezing-point that the plant world
becomes active : in the extreme north the growing
season lasts barely two months ; it is only in July
that rain takes the place of snow. In the region of
Disko Island the summer season is not much longer.
The summer is a period of concentrated effort ; there
is no time for the leisurely sequence of plants that
bloom early and plants that bloom late. The un-
folding of buds prepared in the previous year before
the incidence of the winter sleep heralds the rush of
new life with an almost explosive suddenness. Short
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as the summer is, the plants succeed in spreading a
paa-ti-coloured carpet over hill slopes and valley, and
in decorating rock ledges and fissures. A brilliant
gummer display is followed by a ‘rich autumnal
melancholy ” : the ground is strewn with deep red
and orange-yellow leaves which are soon to form a
welcome blanket, aided by the snow which quickly
follows, above the shoots entering on the long
winter's rest.

Of the 390 vascular plants, Prof. Ostenfeld of
Copenhagen thinks that about 13 per cent may
have been introduced by the early Norse colonists ;
of the remainder, by far the greater number came
from North America by way of the narrow channels
separating the American archipelago from the
north-west corner of Greenland. A smaller number
travelled from Europe, some driven by wind, the
passage probably facilitated by a frozen sea, others
carried by birds.

Greenland as it is enables us to picture the British
Isles in the grip of the Ice Age, at a time separated
from the present by a comparatively short inter-
val as geologists reckon time—say 40,000 years.
We know that the flora of Britain, as also that
of northern Europe generally, was much richer in
Arctic forms than it is now. To give one example :
from thin layers of peaty material in a gravel pit
close to Cambridge, several Arctic species associated
with more southern types have been identified, a
mixture very similar to that in the present Green-
land flora. When the Glacial period was at its
height, the conditions in Greenland were even more
severe than they are now ; it is believed by some
botanists that the whole of the vegetation colonised
the land after the Ice Age had passed its climax.
The entire vegetation, it is suggested, must have
been destroyed. On the other hand, the occurrence
of flowering plants on the northern border of Green-
land and of some species on wind-swept island peaks
above the level of the inland ice, gives support to
Prof. Ostenfeld’s view that a small proportion of the
present flora survived the great ordeal. Tt is highly
probable that, as in Greenland to-day, a compara-
tively rich flora is able to exist on the ice-free
margins and on nunataks ; so also when the British
Isles were as Gireenland is now, there must have been
sheltered places which served as refuges for the
hardier member of the pre-glacial vegetation.

Many Greenland plants have a circumpolar dis-
tribution ; some are exclusively or mainly Arctic ;
others, though widely spread in Arctic regions, are
established also in more southern stations. A
southern migration from the far north was caused

by the gradual extension of the ice; the majority

of the plants, unable to endure the increasing hard-
ships, were driven to alien lands and a few crossed
the equator. When the ice retreated and the tem-
perature rose, some of the travellers returned to
the north ; others found congenial habitats in the
colder climate on mountain slopes. A few of the
Arctic plants held on to life in their original homes
as a small nucleus-company in sole possession of a
territory temporarily deserted by most of the former
occupants.

We have noticed the circumpolar range of many
members of Arctic floras, and we have seen that
some species are able to exist even on the northern-
most edge of Greenland which looks out over the
abysmal Polar sea. Turning to the Antarctic con-
tinent, we find an amazing contrast : flowering plants
are unrepresented on the great mass of land sur-
rounding the South Pole, even though its coast-line
occupies a position where in the northern hemi-
sphere there is a comparatively rich flora. Two
flowering plants have been found south of lat. 60°S.,
in South Georgia (corresponding roughly in latitude
with the British Isles), the South Shetlands, and
Graham Land.

Tae CrETACEOUS VEGETATION OF WESTERN
(GREENLAND.

We will now visit the cliffs and ravines of Disko
Island, Upernivik Island, and the adjacent main-
land, and glance at some of the fragmentary samples
of the Cretaceous flora embedded in the mud and
sand of an old river delta. We pass over the
ages intervening between the maximum glaciation
during the Ice Age, which antedates the present by
some 40,000 years, to the early days of the Cre-
taceous period, separated from us by perhaps a
hundred million years. Among the fossil ferns, by
far the most abundant genus is Gleichenia, or Glei-
chenites—to use the name generally applied to ex-
tinct species. Many of the fronds are fertile, and it
is possible to examine under the microscope the
structure of the spore-capsules. The habit of the
leaves and the structure of leaf-stalks and sporangia
afford convincing evidence of close relationship with
species of Gleichenia which are now among the more
familiar ferns in the tropics. @leichenia is unknown
in Europe. Another type of fern (Laccopteris) is
represented by fronds characterised by spreading
finger-like branches set with long and narrow leaflets
which agree closely with those of the Malayan genus
Matonia. Similarly, a few specimens have been
obtained which present a striking resemblance, in
form and venation, to fronds of another Malayan
and Indian genus, Dipteris, a plant described by
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Alfred Russel Wallace as growing, in company with
Matonia, on the higher slopes of Mount Ophir in the
Malay Peninsula.

Leaves, twigs, and occasional petrified stems of
conifers are fairly common. To-day there are no
conifers in Greenland north of lat. 67° 50’ N., the
northernmost limit of the juniper. Petrified stems
of conifers rival in size the trunk of a well-grown fir,
and the annual rings, in marked contrast to those in
the dwarfed stem of an Arctic willow, are compar-
able in breadth with the rings in an English tree.
Some conifers are represented by innumerable fallen
leaves recalling the leaf carpet in a modern forest.
Imperfectly preserved leaves are untrustworthy as
criteria of precise affinity, but such characters as can
be made out suggest relationship with the umbrella
pine (Seiadopitys) of Japan. Twigs and occasional
cones bear testimony to the occurrence in the Green-
land forests of trees akin to the redwoods and mam-
moth trees which are now restricted to a narrow
territory in California. Other conifers resemble
cypresses ; and there is some evidence of the pre-
sence of trees allied to existing Araucarias.

Two other groups of naked-seeded plants (Gym-
nosperms) are represented : broad, wedge-shaped
leaves with the blade cleft into two or more seg-
ments differ in no essential respect from the foliage
of the maidenhair tree, the solitary survivor, and
that only through the care of man, of a class which
once overspread the world, The second group is
the Cycadophyta, another branch of the plant king-
dom which for long ages, in the Mesozoic era, was
one of the ruling dynasties and is now represented
by a comparatively small family, the cycads or sago
palms, which are mainly tropical and reach their
northern limit in Florida. It is unlikely that the
Cretaceous fossil fronds, despite their general simi-
larity to those of living genera, were borne by plants
closely related to the true cycads ; they probably
belonged to species of a wholly extinct section of
the group.

Finally, we come to the flowering plants : the
Cretaceous representatives of the class which is now
dominant in the plant kingdom were trees, not low-
growing shrubs or perennial herbs. By far the
commonest tree, or at least the tree which has left
the most abundant traces, seems to have been the
plane, represented by several forms. It must be
remembered that the available material, largely con-
gisting of detached leaves, is a small collection of
scraps ; a random choice of the winds which swept
broken twigs and leaves into the waters of a river
carrying to its delta a burden of sediment and vege-
table debris, records destined to serve as a source-

book for historians of a future age. Our conely.
sions are based on scraps of evidence, and the on]y.
plants we know are such as came within the reach
of the agents which caused their preservation. [y
form, in venation, and in size, the leaves of the
Greenland planes are scarcely distinguishable from
those of trees now living in Mexico, in Greece, ang
Asia Minor. A type of leaf that is abundant at
certain localities was for many years believed tq
belong to a tree nearly related to the tulip tree
(Liriodendron) of North America and China.? The
examination of more recently collected specimens
has confirmed a previously expressed suspicion that
the supposed Liriodendron leaves are not complete
leaves but leaflets from the foliage of trees nearly
related to the tropical genus Dalbergia, a member of
the Leguminose. Some years ago the late Prof,
Nathorst of Stockholm described specimens of large
leaves and pieces of inflorescence presenting an un.
mistakable resemblance to the leaves and flowers
of Artocarpus, the tropical bread-fruit tree. Some
smaller examples of the same type were collected in
1921. The Cretaceous vegetation included other
broad-leaved trees: magnolia, oak, trees related to
members of the Laurel family and to species of
the family Menispermace® now mainly tropical in
distribution.

It is possible with the help of a little imagina-
tion to reconstruct a scene in Cretaceous Green-
land. Across a broad estuary in summer, a range
of mountains on which patches of winter snow
are still unmelted ; in the foreground maidenhair
trees, conifers foreshadowing pines, cypresses, arau-
carias, and other surviving members of the Gymno-
sperms. There are also many ferns, a few with
erect stems, many with creeping rhizomes bearing
long-stalked and repeatedly forked fronds, others
with leaves divided into long, narrow arms. Among
the broad-leaved trees are several planes, an oak, a
magnolia in flower, trees with the foliage of dal-
bergias, the cinnamon, and frees belonging to
families which since the Cretaceous period have
wandered through Europe and the greater part of
the North American continent, some surviving only
in the southern tropics.

Fossm Praxts As Evibpence or Crimaric
CHANGE.

An uncritical or superficial comparison of the
Cretaceous vegetation with that in the Aretic
regions at the present day would seem to necessitate

¢ In a book, ““A Summer in Greenland,” published by the Cambridge
University Press in 1922, 1 referred to these leaves as Liriodendron;
this mistake was corrected in the description of the Cretaceous flora

published in the Philosophical Transactions of the Royal Society in 1926,
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Eﬂ; inference that the Cretaceous climate must have
heen tropical. Some of the ferns and other plants
obtained from the Greenland rocks have been com-
pared with species that are now mainly tropical in
distribution. Let us consider more closely the
evidence and the conclusions which may legiti-
mately be drawn from it. It is true that the exist-
ing species of the fern Gleichenia are for the most
part tropical ; on the other hand, the genus occurs
in the Far East north of lat. 30° N. and extends a
short distance north of lat. 20° N. in North America.
Moreover, the
occurrence  of
species at an
altitude of more
than 12,000 ft.
in New Guinea
and above
10,000 ft. on
Ruwenzori in
tropical Africa
shows that the
genus is able to
tolerate  con-
ditions that are
by no means
tropical.

One of the
most  remark-
able instances
of the presence
in the Cretace-
ous flora of a
plant  that is
now tropical is
furnished by
Artocarpus
(Fig. 4). The
genus Dalbergia
affords an almost equally striking contrast in
geographical range. The present distribution of
Magnolia in both the Old and New Worlds is
far to the south of its former range. The plane
tree (Platanus) now flourishes in temperate regions,
in Greece and Asia Minor, and in America it passes
north of lat. 40° N. The genus Ginkgo flowers freely
in the south of France ; in England it is compara-
tively hardy. The present geographical distribu-
tion of such Greenland Cretaceous genera as are now
represented by existing species would seem to indi-
cate a climate in the Arctic regions not less genial
than that in southern Europe at the present day.
The important point is the value to be attached to
this kind of comparison. We know that closely

F16. 4,—Map showing the approximate northern boundary of the area of distribution of living
species of the following genera: A, Artocarpus; D, Dalbergia; G, Gleichenia; P, Platanus.

allied species often grow in regions differing con-
siderably in mean temperature.

A further point is, ought we to assume that plants
have remained unaltered in their constitution, in
the sensitiveness of their living protoplasm, to the
effects of cold and other external influences ¢ Tt is
surely rash to assume that in the course of ages there
has been no change in the degree of response to
factors which govern existence. My own view is
that the practice of employing plants, especially
extinct plants, as guides to temperature in the
past, has been
carried too far.
There can be no
doubt that,
when the Cre-
taceous vegeta-
tion covered the
western glens of
Greenland, the
climate must
have been very
much more
genial than it
is now; we
cannot usefully
attempt to esti-
mate the differ-
ence in degrees
of temperature.
How can the
difference be
explained ? The
often - repeated
proposal to as-
sume moyve-
ments in the
position of the
earth’s axis—a
shifting of the poles—even were there adequate
grounds for the assumption, would not provide a
satisfactory solution. Astronomers offer no en-
couragement to geologists prepared to take liberties
with the axis of the earth. It is certain that the
boundaries of land and sea, the height of the land
as well as the area, have changed from age to age
and that climatic conditions have correspondingly
fluctuated. Changes in the relative position of land
and water, such as we can legitimately postulate,
would go some way towards provision of the en-
vironment demanded by the Cretaceous vegetation ;
but it is the opinion of some meteorologists that we
cannot solve the problem on these lines.

The publication of Wegener's views on continental
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drift, the shifting of continental masses by the slow
drifting apart of slabs of land detached from a
once continuous surface, seemed to offer a possible
way out of the difficulty created by the occurrence of
fossils in places where their presence has long been
a puzzle to geologists. We may hope before long
to have trustworthy data by which to test the value
of Wegener’s hypothesis. It is tempting to imagine
Cretaceous Greenland lying many degrees south
of its present position. The close correspondence
between the Rheatic flora obtained from Scoresby
Sound and that discovered some years ago in south-
ern Sweden, and a similar agreement between the
Arctic flora and floras preserved in rocks of the same
age in Maryland and Virginia, in Bohemia, and else-
where, almost persuade us that we are most likely
to solve the problem by regarding the earth’s crust
as a collection of blocks floating on a heavier sub-
stratum, some of which have wandered far from the
positions they once occupied. Evidence in support
of changing climates is as strong as evidence can be,
but we are still groping for satisfying explanations.
It may be that no explanation can be found unless

—_—

we adopt the Wegener hypothesis or some modificy.
tion of it.

On the other hand, it is difficult to believe that
the greater part of Greenland in the Cretaceoug
period was not, as it is now, well within the Arctic
circle. Until we have convincing evidence of drift.
ing continents, the question of how the problem of
climatic change is to be solved must be left un.
answered. Assuming an Arctic Cretaceous Green.
land, it follows that the luxuriant vegetation must
have been able both to lie dormant during the long
winter night and to accomplish the miracle of re-
clothing the earth in the course of the short summer
aided by an ever-present sun. This unavoidable
conclusion, though difficult to accept, is perhaps
not beyond the range of possibility.

Though we leave unsolved problems raised by the
contrast which it has been my aim to illustrate, we
have obtained an insight into the methods of de-
ciphering the records of the rocks, records which
enable us to reconstruct some of the sharply con-
trasted stages in the history of an ever-changing
world.
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of the records therein obtained. The gross total
. of the work in the field and in the office is enormous ;
put the subsidiary work called for in the study of
yibration instruments and their accuracy, special
small-scale laboratory tests, the development of a
bridge - oscillating machine, and the theoretical
investigation of bridge vibrations, are all of con-
giderable scope and important in themselves.
Indeed, the analytical work of Prof. Inglis is already
well known as a research of special distinction ; but
although it had been, in the main, separately and
previously published in special papers, its function
in guiding the investigation is only now clearly seen
through its relation to the complete report.

The pulsating forces from the locomotive wheels
create regular impulses on the structure during
passage. If these are in agreement with the natural
frequency of the bridge, large vibratory amplitudes
may ensue as a result of resonance. The work of
investigation, then, entailed the measurement of
natural frequencies with the bridge loaded and
unloaded ; and the observation and recording of
the deflections with the locomotive passing over,
first at very low speeds, and then at speeds at and
around resonance. Examinations were carried out
on 52 bridges varying in span from 16 ft. to 345 ft.
The locomotives were provided by the railway
companies, who throughout co-operated with the
Committee. All types were represented. In many
cases the engines were specially chosen for the large
hammer blow which they developed, so that the
worst possible conditions could be fully observed.
The total amount of information gathered, and the
wide range of spans dealt with, full particulars of
which are given, certainly permit of important
conclusions which should prove thoroughly reliable
in the guidance of bridge design.

any case is partly an effect of damping; and in
this connexion the interesting work on the influence
of the locomotive springs should be noticed. There
is apparently a pair of critical speeds depending on
whether the suspension springs are in play or not,
the probability depending on whether the oscilla-
tions of the bridge are sufficiently great to overcome
the spring friction. Apart from damping, however,
the span length is an all-important factor. With
short spans the natural frequency is too high to be
equalled by the locomotive speeds. With very
long spans, on the other hand, the natural frequency
agrees with low locomotive speeds, when the
impulses are relatively small. To deal with these
different effects the Committee develops a ‘ dynamic
magnifier,” a multiplier akin to the usual ampli-
fication factor of vibration theory, which expresses
the ratio of the vibration amplitude to the deflection
that would be caused by a static load equal to the
hammer blow. This factor is first developed for
the synchronous condition for all spans and then
corrected for the interrelations of span length and
locomotive frequency. It would appear that spans
around 100 ft. are subject to the largest dynamical
magnification. The curve for this important
factor should ultimately take an important place
in bridge design rules.

The report briefly discusses other causes of
impact, such as effects of irregularities of track,
rail joints, and the °lurching’ of locomotives ;
and enters at large into the tabulation of loads
and allowances for impact. Appendixes on impact
formule, instruments, balancing of locomotives,
ete., are given. The whole report constitutes an
impressive compilation of the details and con-
clusions of a courageous and exhaustive full scale
research that reflects great credit on the Committee

The limitation of the amplitude of vibration in | and its staff.

Obituary.

IMHE issue of the Physikalische Zeitschrift for

Jan. 1 contains a photograph and an obituary
notice of Prof. A. H. Bucherer of Bonn, who died
in May 1927, written by his former colleague, Dr.
R. Tomaschek. He was born in Cologne on July
9, 1863, the eldest of six children of H. Bucherer,
a chemical manufacturer, and his wife, a musical
and highly educated English lady. He was
educated at the Cologne High School, where he
displayed a gift for languages. After serving his
year in the army and spending a year at the

Hanover technical school, he went in 1885 to the |

Johns Hopkins University, Baltimore, where he
studied under Prof. Ira Remson, and for a time
held a lectureship, then in 1893 to Cornell Univer-
sity, and in 1895 returned to Germany to complete
his studies under Prof. Braun at Strasbourg, and
took his doctor’s degree in 1896. After a further
three years at Leipzig under Ostwald, and at other
universities, he became a lecturer on physical
chemistry at Bonn in 1899. Later he became
honorary professor, a post he resigned in 1923.
From his youth he showed himself of independent
thought, little disposed to conciliate those from
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whom he differed, and this attitude did not smooth
his way in life. He is best known for his ** deform-
able electron ”* and for his experimental determina-
tion of the influence of the speed of an electron
on its apparent mass. He was not satisfied with
Einstein’s relativity theories, and was engaged
towards the end of his life in an endeavour to
deduce all the results of that theory and remove
some of the difficulties it has raised, by a logical
development of classical mechanics,

By the recent death of Dr. Franz Oppenheim,
announced in the Chemiker-Zeitung, Germany has
lost one of its leading personalities in chemical in-
dustry. For nearly fifty years Dr. Oppenheim was
associated with the Aktiengesellschaft fiir Anilin-
fabrikation in Berlin, of which concern he was
president at the time of its inclusion in the 1.G.
Farbenindustrie Aktiengesellschaft in 1925. His
ripe experience led to his appointment on the hoard
of management of the latter amalgamation. He held
several public offices connected with the German
chemical industry ; for example, he was treasurer
of the Emil Fischer Society for the promotion of
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chemical research, of the Adolph von Baeyer |
Society for the promotion of chemical literature, and |

of the Justus von Liebig Society for the promotion
of chemical teaching. Quite recently he had been
elected to the committee of the Chemisch-Tech-
nische Reichsanstalt in Berlin. He died at Cairo at
the age of seventy-seven years.

TaE death on Feb. 28, at the age of seventy-
three years, of Dr. J. Wells, formerly Warden of
Wadham College and Vice-Chancellor of the
University of Oxford, is felt as a serious loss in
many departments of University activity. Though

not himself a student of science, he was nevepr
unmindful of the scientific traditions of the College
over which he presided. It is undoubtedly the case
that but for his wise and fair-minded dealing with
the matter during his vice-chancellorship, the
Lewis Evans collection of scientific instrumentg
might have been lost, not only to Oxford, but to
England as well. It should always be remembered
that not only this invaluable asset for the history
of science, but also many other advances in the
scientific equipment of the University of Oxford,
owe their efficiency, if not their existence, to the
good offices of Dr. Wells,

News and Views.

THe fiftieth birthday of Prof. A. Einstein occurred |
on Mar, 14, and brought congratulations from all |
The German Chancellor hailed |

parts of the world.
him as ‘ Germany’s great savant,” and the Berlin
municipality gave him the life tenancy of a pleasantly
situated mansion. The University of Paris conferred
an honorary degree. The Zionists are to plant an
** Einstein Wood ' near Jerusalem. Never before
has the name of a scientific worker meant so much to
the average man. Yet the creator of relativity and
of the unitary field theory remains a quiet and retiring
personality who dislikes publicity and society. His
appearance suggests a musician, and indeed his love
of music is one of his leading characteristics, Last
vear he gave a violin recital for a charity. He finds
much pleasure in Russian literature, and appreciates
modern ideas in architecture. He is an ardent
sympathiser with efforts for world peace. Recently
his health has not been good, but he says, ** Illness has
its advantage: one learns to think. I have only just
begun to think.”

Evrrovers and trade unionists associated under
the auspices of the Conference on Industrial Re-
organisation and Industrial Relations have recently
issued an interim joint report on unemployment. In
this report the problem of unemployment is investi-
gated and suggestions made for its diminution. It is
pointed out that, since 1920, there have seldom been
fewer than a million workers unemployed in Great
Britain, while at times the number has exceeded two
millions. The heavy industries in particular have
been severely hit by the depression, and the activity
of certain prosperous industries, such as artificial silk
and the motor industry, has not really compensated
for this depression in the great basic industries.

economic conditions, and the temporary displacement
of labour due to the rapid adoption of labour-saving
methods, as being the main causes of the present acute
unemployment.

CORRESPONDING to this analysis of the causes of
unemployment in Great Britain, the main remedies
(that is, apart from immediate or merely palliative
measures) suggested in the recent interim report are :
Jirst, an inquiry into monetary policy with whatever
action may be found necessary; second, the re-
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The |
: |
report stresses three factors, monetary policy, world |

organisation of industry, including rational organisa-
tion into larger units and the substitution of modern
plant and technique ; and third, measures to mitigate

| the evils resulting from rapid displacement of labour,

Finally, the novel and interesting suggestion is put
forward that a Labour Reserve Fund should be set up
either by firms or by particular industries, which
fund would be available for the purpose of assisting
displaced labour. Progressive firms, it is pointed out,
build up special reserve funds (apart from normal
depreciation) to enable plant to be replaced before it
is worn out, so that the most modern equipment can
be introduced. It is even more necessary that such
progress should not involve hardship to the human
element,

InpusTriaALISM in England moves on apace and
the town continues to swallow up the countryside.
This is a healthy economic sign even though it leads
to unhealthy social conditions. The old order of
towns and villages is giving place to new groups of
towns or ‘conurbations’ and regional associations,
Mr. F. Longstreth Thompson in his address on * Re-
cent Developments in Town Planning,” read at the
Surveyors’ Institution on Mar. 4, enumerates no fewer
than 67 joint committees covering a total area of
almost 12,000,000 acres and having a population of
approximately 30,000,000—out of a total population
for England and Wales of only 38,000,000. In view of
the near approach of the next census, this raises a ques-
tion of great importance. Hitherto the statistical in-
formation has been given separately for the towns,
the urban and the rural districts. This assumes an
economic isolation which no longer exists, and serious
consideration should be given to furnishing returns
on the basis of these new divisions which have
developed by and from the recognition of mutual
dependence and interests. For the sake of continuity
it may be essential to maintain the earlier census
divisions, but supplementary summaries may at least
be possible.

RerurNinG to Mr. Thompson's paper, he points out
two useful outgrowths from the original Town Plan-
ning Act. For the moment, town-planning schemes
are confined to land which is in course of development
or appears likely to be used for building purposes.

| For boroughs and urban districts with a population
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of more than 20,000, such schemes are obligatory,
though the date of their completion has been twice
pnstponed. The fact that other communities have
organised themselves voluntarily for the preparation
of a scheme shows that regional and town planning is
now accepted as part of local administration. The
latest developments have been in the direction of
controlling areas already built upon. The Minister
of Health now has powers to act with the view of
preserving the existing character and protecting the
existing features of any locality of special architectural,
historie, or artistic interest. Advantage has already
heen taken of this permission to prepare schemes for
Oxford, Winchester, Exeter, and Canterbury. M.
Thompson notes also that official consideration is
being given to the question of extending town-planning
powers in respect of all built-on areas and that it may
be anticipated that the scope of the Act will be en-
larged in this sense in the not distant future.

Ar the time of writing no detailed account has
appeared of the circumstances attending the com-
mencement of the disastrous floods that began on
Mar. 13 in Alabama, U.S.A., owing doubtless to
the speedy interruption of communications between
the devastated area and the outside world. In the
Weekly Weather and Crop Bulletin of the U.S.A. De-
partment of Agriculture, it is stated that in January
a large part of the States northwards and north-
westwards from the Ohio and Missouri valleys had
extreme cold, with heavy snowfall, which in some
places exceeded anything known before in January.
The rainfall over Alabama for that month was, how-
ever, not remarkable. In February there was an
equally pronounced area of cold, rather farther south
than that of January ; the distribution of excessive
precipitation was different and covered a smaller
proportion of the country, Alabama lying, however,
well within the most notable wet region, which in-
cluded the Atlantic coastal States and extended
south-westwards to the Lower Mississippi River.
Within this wet zone the fall was sometimes more
than twice the normal for the month. The same
publication contains a note of excessively heavy rains
over parts of Alabama early in the present month,
and of the rivers Tombighee and Coosa being in flood
before the end of the first week.

MorE recent meteorological information is available
on the charts for the northern hemisphere published
by the Meteorological Office, London. Between
Mar. 10 and 12, a large anticyclone moved eastwards
from a position south of the Great Lakes. A long
chain of depressions which extended from Alaska
southwards to the western part of the Gulf of Mexico,
If not still farther, began to replace the anticyclone
and brought wet weather with southerly winds and
rising temperatures to the Gulf States. Cyclonic
weather appears to have continued at least up to
Mar. 16, that is to say, for three days beyond the date
when the floods are reported to have begun. The
southerly winds evidently extended from regions well
within the tropies, and must have been heavily
charged with moisture. It is reasonable to suppose
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that the work of the tropical rainstorms may have
been aided by rapid melting of the snow on high
ground farther north, and that the overcharged rivers
burst their banks or ‘levees,’ as happened in the
Mississippi floods of 1926-27. Such disasters, and
the more frequent devastations on a smaller scale due
to travelling ‘ tornadoes,” are inevitable in a country
where the gradient of temperature with latitude in
early spring is so steep. It is the presence of the
tempering waters of the North Atlantic in high
latitudes that saves the British Isles from like
visitations.

SEVERAL of the Livery Companies of the City of
London have made very substantial provision for
the development of science and technical education :
and it is estimated that the amount actually expended
by them on these objects exceeds two million pounds.
Some of the companies have established scholarships
or fellowships, in addition to making grants to in-
stitutions. Thus, the Grocers’ Company has three
scholarships of £300 a year each, for inquiry into
causation of prevalent disease or as to means of
prevention of premature death ; the Salters’ Company
has founded its Institute of Industrial Chemistry,
which offers fellowships of £250 to £300 a year
to chemists of graduate standing to enable them
to undergo a special further training for careers
in chemical industry; the Drapers’ Company has
devoted £20,000 to scholarships for the textile
industries ; and similar endowments have been made
by the Leathersellers’ Company and the Fishmongers’
Company. About six years ago the Armourers’ and
Brasiers’ Company founded its research fellowship in
metallurgy, which is awarded by a committee con-
sisting of three persons appointed by the Company
and four appointed by the Royal Society, and is of
the value of £500 a year. Miss C. F. Elam has done
very successful research in metallurgy while holding
this fellowship for the past five years, and she still
has another six months in which to continue her
work. Announcement is now made that a new fellow
will shortly be appointed. Full particulars of the
fellowship can be obtained on application to the
Secretaries of the Royal Society, Burlington House,
London, W.1.

WIDESPREAD interest has been aroused by the
announcement made by Mr. Leonard C. Woolley
in the Times of Mar. 16 that he has discovered at
Ur evidence for the historicity of the Flood of Genesis
and Mesopotamian legend. Inexcavating the deposits
belonging to the early occupation, to which reference
has been made in previous communications, he found
relics of human activity on the low-lying parts of
the island which had been submerged under a huge
bank of water-laid clay of some eight feet in thickness.
On top of this was a fresh occupation which carried
on some of the old traditions but departed entirely
from others. There is thus a break in continuity
caused by this disaster which he suggests ean be none
other than the flood of Sumerian history and legend.

ComumEenTs by Sir E. A. Wallis Budge and others

| appear in the T'imes of Mar. 18, and they generally
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accept Mr. Woolley’s suggestion. The most interesting
comment is that made by Prof. S. Langdon of Oxford,
who has revealed some hitherto unpublished evidence
from the expedition at Kish which conclusively
points to the historical nature of the Bible story,
At Kish, where excavations have been carried down
to virgin soil, are two precipitations of clay containing
potsherds and stranded fish lying perfectly horizontal
in a way which could only be the result of a flood.
This flood took place between 3400 B.c. and 3200 B.c.
Another deposit of a similar character on the water
level is dated at about 4000 B.c. Prof. Langdon is
inclined to regard the flood of Genesis as the one
between 3400 B.c. and 3200 B.c., which he connects
with the Sumerian legend of Ziudzudra, the last of
the antediluvian kings in the traditional royal lists,
who built a boat to escape the waters. This legend
was incorporated in Babylonian story and thence
reached the Hebrews. In view of the extreme
interest of this theory, it is scarcely necessary to
stress the importance of securing continuity of exca-
vation at both Ur and Kish. We hope that public
interest may be stimulated by this latest discovery
to provide the necessary funds.

It is now more than six years since the inauguration
of broadeasting produced a world-wide demand for a
loud speaker. A paper by R. P. G. Denman on the
development of these instruments was read to the
Royal Society of Arts on Mar. 13. The early forms
of loud speakers were incapable of radiating sound
the frequency of which was below about middle C
(256). This was not at first recognised, as the ear
has a marvellous power of reconstructing a mutilated
complex tone. A pure tone is essentially a single
vibration which follows the sine law. In a complex
tone we have one or more overtones in addition.
The B.B.C. recently carried out experiments to
determine the minimum value of the amplitude of
the second harmonie which must be superposed on
the first harmonic so that it becomes noticeable in
an ordinary loud speaker.

‘It was found in the B.B.C. experiments that when
the frequency of the fundamental was 900, the
amplitude of the second harmonic has to be at least
3 per cent. of the amplitude of the fundamental
before it becomes audible. At higher frequencies
a much greater percentage is necessary. When the
frequency, for example, is 5000, the percentage of
the amplitude of the second harmonie required for
audibility is 49. The introduction of cone loud
speakers and the annulment of resonance effects by
frequency filters were notable steps in advance. The
efficiency of transformation of all ordinary loud
speakers is very low. Some of the loud speakers,
however, used in the commercial operation of ‘ Movie-
tone ° and ‘ Vitaphone’ talking-film systems have
efficiencies of 30 per cent.
loud speaker is claimed to have a fifty per cent
efficiency. It seems probable that great improve-
ments will be made in the near future in the instru-
ments used in theatres, and that the small domestic
loud speaker will either remain as it is or become
similar to a small auditorium instrument.
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A new Western Electric |

At a meeting of the Section of Neurology of the
Royal Society of Medicine, held on Mar. 14, a kine.
matograph demonstration was given of a film, showing
some of the experiments on conditioned reflexes done
in Prof. Pavlov’s laboratory at Leningrad. Although
the work and conclusions were familiar to most of the
audience, yet it was obvious that the film proved
interesting, giving, as it did, a reality to experiments
hitherto known only through verbal descriptions in
text-books. The film is not intended for the general
publie, but as a means of illustrating lectures fop
students ; as such it certainly seems to have many
advantages. There is, however, a possibility of danger,
for it would be very easy to select a series of experi.
ments because they happen to illustrate a thesis and
to omit the negative instances ; the arresting nature
of the presentations renders this more serious than
in any other form of exposition. " There can be no
question as to the scientific value of Prof. Paviov’s
experiments, but the deduction therefrom that man
is nothing but a bundle of conditioned reflexes is
fallacious. The Society is to be congratulated on the
novel and provocative form of meeting.

THE controversy about the future development of
the Bodleian Library has been closed by the accept-
ance of a decree in Congregation authorising the
University Chest to receive subscriptions for the carry-
ing out of a definite scheme bf extension. The scheme
is of the nature of a compromise, and is probably not
thoroughly satisfactory to any of the interested
parties. It involves the transformation of part of the
north side of Broad Street, one of the characteristic
features of Oxford, and also the removal of some of
the Bodleian stores to a site three miles distant from
the city. A recent decision of the Curators to exclude
certain kinds of literature, considered to be of merely
ephemeral value, gives rise to some difference of
opinion, many people holding that publications of
this kind may become, with the lapse of years, of
great interest and importance as illustrating manners
and modes of life of the present day.

Tur Zoological Society of London celebrates this
year the centenary of the granting of its Royal
Charter in 1829, three years after the formation of
the Society itself, and an announcement has just been
made of the manner in which the occasion is to
be commemorated. The large number of fellows, of
whom there are now more than 8000, has made
necessary the arranging of more than one function,
A centenary celebration meeting will be held in the
Great Hall, University College, Gower Street, on
April 29, when centenary speeches will be delivered
and official and foreign guests will be present. In
the evening of the same day the foreign and official
guests will be entertained to dinner by past and
present members of council and other officials of the
Society. The greatest gathering of all will be a
centenary celebration garden party, to be held at
the Society's Gardens on the evening of June 20,
and to this every fellow will receive an invitation
for himself or herself and one guest. In an earlier
note we referred to the historical account of the
development of the Society to be written by Dr. P.
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(Chalmers Mitchell, and we understand that this
interesting volume is well advanced.

As recently announced by the Prime Minister of
the Commonwealth of Australia, the Commonwealth
(tovernment is promoting an expedition, under the
leadership of Sir Douglas Mawson, for scientific and
survey work in the Antarctic lands lying south of
Australia. The British Government is making a
financial contribution sufficient to enable the R.R.S.
Discovery to be placed at the disposal of the Expedi-
tion. It is anticipated that the investigations will
occupy two seasons, from the summer of 1929 to the
summer of 1931. Every effort will be made to main-
tain the closest co-operation between the Australian
work and that already in progress under the Discovery
Committee, and in order to assist in securing complete
uniformity of method a member of the Discovery
staff will be seconded for service with the Australian
Expedition. In view of the loan of the Discovery to
the Australian Expedition, the Secretary of State for
the Colonies has sanctioned the construction of a ship
which, with the William Scoresby, will enable the
work of the Discovery Committee to be continued.
The new vessel will be a steamship with a superior
radiug of action, and will be able to undertake long
ocean traverses for which the Discovery is not well
suited. She will carry echo-sounding gear and also
a specially designed winch, carrying 5000 fathoms of
wire rope, for working large nets at any depth. For
smaller nets and hydrological observations three
auxiliary machines will be provided. Large biological
and chemical laboratories on the upper deck, a photo-
graphic room and a survey office, workshop store-
rooms and other accommodation necessary for the
intended service are being provided. In addition to
a full complement of executive officers, she will carry
a scientific staff of six and a survey officer, the total
of officers and crew being about fifty. The vessel is
being constructed at Port-Glasgow by Messrs.
Ferguson Bros. (Port-Glasgow), Ltd.

Ox Tuesday, Mar, 12, Dr. H. Przibram, professor of
experimental zoology in the University of Vienna,
delivered, at the request of Prof. E. W. MacBride, a
lecture on the ** Transmission of Acquired Modifica-
tions from Parent to Offspring ™ in the Imperial
College of Science. Dr. Przibram commenced by
referring to the four postulates in Weismann’s theory
of natural selection, and stated that every one of the
four has proved to be untrue. He also referred to
theories of Mendelian inheritance, depending upon
‘genes,” which would require modification in the
event of the discovery that acquired modification
could be transmitted to offspring. Dr. Przibram
pointed out that although no one sufficiently skilled
to be able to repeat the work of his pupil, Kammerer,
on rearing Amphibia for several generations had yet
appeared, Kammerer’s results, so far as the effects of
the environment on one generation are concerned,
had received abundant confirmation in recent years,
the latest of these being the discovery in the Jardin
des Plantes in Paris of a strain of Alytes which bred
in or near the water, in which the males had vestigial
‘nuptial pads’ on their hands.

No. 3099, Vor. 123]

Dr. PrziBram described a long list of experi-
ments made in recent years which had given

Many of these have been performed in his own
laboratories under his supervision, and incidentally
he remarked that the fact that some people had
tried to repeat them and failed was no disproof
of their validity, for in experiments of this kind
where conditions are complicated, the failure to
get one condition out of the whole number right
was sufficient to upset the experiment. Perhaps the
most interesting part of the lecture was that in
which Dr. Przibram outlined his attempt to analyse
how environmental effects are transmitted to off-
spring ; thus rats brought up in high temperatures
have longer tails than those bred at low temperatures,
but the heat of the air does not act directly on the
growth of the tail, but indirectly, by stimulating
metabolism and increasing body temperature. One
is involuntarily reminded of that far-seeing dictum
of Lamarck’s : ** But what ever it does, the environ-
ment never directly affects the growth of an animal,
but indirectly by altering its needs necessitating fresh
efforts on the part of the animal to satisfy them,
causes it to use some parts more than others and so
stimulates their growth.”

Ix the course of an address on ““ Road Transport,”
read before the Junior Institution of Engineers on
Mar. 8, Mr. S. H. Hole stated that the first practical
mechanically propelled road vehicle was the steam
tractor built by Cugnot in 1769, which carried four
persons and attained a speed of 2} miles per hour ;
an improved type was designed to carry 4} tons at
the speed mentioned, and cost £800. In 1798, Trevi-
thick and Vivian patented inventions relating to high
pressure steam in connexion with locomotion, and in
1803 had a road vehicle in operation in the streets of
London. Between 1827 and 1830, steam coaches were
in operation between Gloucester and Cheltenham
which had an average speed of 12 miles per hour with
a maximum of 20, and they were operated successfully
in London until Parliament enforced tolls in the
proportion of 12 to 1 as compared with the four-horse
coach, and they thus fell into disuse. A still further
check to the progress of mechanical transport was the
Act passed in 1865, limiting the speed of mechanically
propelled vehicles in the country to 4 miles and in
towns to 2 miles per hour, with a flagman in front.
The years 1906 and 1907 saw important changes in
motor-car design, when magnetos replaced coil and
battery ignition and the worm drive to the live back
axle, coupled with a differential gear, was built by
Lanchester. The more rapid development in mechan-
ical transport, both for goods and transport, during
the past twenty years, has been due largely to research
on the properties of special steels ; this has enabled
great reductions in weight to be made without sacrifice
of reliability. The progress in machine tools and in the
scientific balancing of engines, especially for aeroplane
purposes, have all aided the evolution of the modern
car. Further lines of progress will be in the number
and positioning of eylinders, higher speeds of engines,
| combined with decreased weight and greater flexibility.

evidence of the transmission of acquired characters.
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THE dramatic element in aerial flight has always
appealed to the popular press and would have suc-
ceeded in maintaining a live interest in that subject
whether the technical men were active in it or not,
but the scientific interest has been steadily pursued,
and the time is rapidly approaching when special
journals will require to be produced to cater particu-
larly for this development. Germany has already a
number of journals of this type. In Great Britain we

_ have been very prone in the past to maintain our
scientific journals in omnibus type, and only workers
in such specialised fields realise the difficulties involved
in digging out and collecting the papers they are con-
cerned with from these various miscellaneous journals ;

our scientific press is certainly not scientifically |

organised. On the aeronautical side, the reports of
the Aeronautical Research Committee have in this
respect pursued a very effective policy, but they suffer
from two disadvantages. They are in the first place
almost entirely confined in their publications to the
work which is being undertaken in Government re-
search establishments : in the second place, they are
issued to the public almost a year after the work has
been executed. Scientific workers, therefore, not pro-
fessionally in immediate contact with these places,
but striving to work in these fields, must continually
lag behind in respect to any developments that have
occurred. No doubt there are difficulties in the way
of earlier issue to the public. A new journal, styled
Aireraft Engineering, under the able editorship of
Lieut.-Col. W. Lockwood Marsh, has now made its
appearance—an old title for a new paper.
it is not unlike Engineering itself, but it is a monthly
journal and restricts its attention to those matters of
direct interest in the design and construction of aircraft
and in research work on aerodynamies. It is intended
to be a scientific and technical journal for aeronautical
engineers and research workers. The first issue in
March contains, among other important articles, a
résumé of the research and technical progress in 1928,
special discussions on stream lining of air-cooled en-
gines, on a new theory of tail flutter, and on the
efficiency of the auto-gyro. If the standard of sue-
ceeding issues can be maintained, this journal should
play a very important part in the concentration of
aeronautical publication.

AccorpiNG to the annual report of the U.S. Bureau
of Standards for the year ending June 1928 (Washing-
ton, D.C.: Government Printing Office, 5 cents)the work
of the Bureau has been divided into two groups, the first
dealing with seientific research and testing, the main-
tenance of standards and their improvement, the
second with the supervision of commercial standards
with special reference to the needs of industry. The
regular staff now numbers 860, and the salaries 572
thousand dollars per annum. The fee values of the
tests carried out by the Bureau were : for the publie,

67 thousand dollars ; for the Government and States,
351 thousand dollars; and for the Bureau, exclusive
of research and standardisation tests, 46 thousand
dollars. Upkeep of the buildings, plant and grounds
has cost 83 thousand dollars and additions 88 thousand
<dollars. The work done is summarised under various
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In format |

headings, the total cost of each group is stated, anq
ten or a dozen lines are devoted to a description of
each research of the group.

Inordertoteststructuraland miscellaneous materials,
the Bureau of Standards maintains three branch laborg.
tories, one at Northampton, Pa., one at Denver, Cql,,
and one at San Francisco. These branch laboratories
are fully occupied, and there is need for increase of
personnel and equipment to cope with the ever-grow-
ing increase in the work. In view of the hazardous
tests sometimes carried out at the Bureau, a demand
is made for a first-aid station under the care of g

| competent physician. Elaborate apparatus has been

construeted in order to obtain a more accurate value
of the constant of gravitation, as a knowledge of this
constant is necessary in many tests. The tests made
with metal furniture prove that the fire risk is con-
siderably diminished by its use. Metal shelving in
particular prevents a fire from spreading. The large
variation in the index of refraction of lead glass with
the annealing temperature has been investigated.
Good practical work has been done in developing
radiobeacons for aeroplanes. A demonstration be-
tween two air ports was given of a new type of
beacon which produces visual signals on an instru-
ment on the aeroplane board. Aeroplanes fitted with
these instruments can fly perfectly safely in fog or
darkness between these ports although no landmarks
are visible.

Tue Council of the Royal Society of Edinburgh has
awarded the Gunning Victoria Jubilee Prize for the
period 1924-28 to Prof. Edmund Taylor Whittaker, in
recognition of his distinguished contributions to
mathematical science, and of his promotion of mathe-
matical research in Scotland ; and the Makdougall-
Brisbane Prize for the'period 1924-28 to Dr. W. Ogilvy
Kermack, for his contributions to chemistry, published
in the Society’s Proceedings and elsewhere.

TaE Council of the Iron and Steel Institute has this
year decided to present its Carnegie Gold Medal to
Dr. Arthur Bramley, head of the Metallurgical Depart-
ment of the Loughborough College. The Medal, which
was founded by the late Mr. Andrew Carnegie, is
awarded to the research worker who, in the opinion
of the Council, has produced the most meritorious
piece of research work in each year under the scheme
of the Andrew Carnegie Research Scholarships of the
Institute.

AT the invitation of the Société Francaise des
Electriciens, the summer meeting of the Institution of
Electrical Engineers will be held in France on June
11-22. The Paris-Orléans and Midi Railways are
providing railway transport free of charge for a trip
to the Pyrenees, and the Chemin de Fer du Nord will
transport the party between Calais (or Boulogne) and
Paris at half-fare. Numerous visits to works and
places of interest are being arranged.

A puBLic meeting on Developments of British
Chemical Manufactures has been arranged by the
British Science Guild and will be held in the Mansion
House, E.C.2, on Wednesday, April 24, at 4.30 p.M.,
when the Rt. Hon. Lord Melchett, president of the
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QGuild, will take the chair. The programme will
include the following addresses: (1) *‘ Fertilisers from
the Air,”” by Sir Frederick Keeble; (2) “ Rayon
(Artificial Silk),” by A. B. Shearer; and (3) “ Syn-
thetic Drugs,” by F. H. Carr. Tickets for the meeting
may be obtained on application to the British Science
Guild. 6 John Street, Adelphi, W.C.2.

A seEveRe earthquake oceurred in the North
Atlantic on Feb. 22 at 3.41 p.m. The position of the
epicentre is given by the seismologists of the U.S.
Coast and Geodetic Survey as approximately in lat.
10° N., long. 42° W., or about a thousand miles from
the mouth of the river Amazon (Daily Science News
Bulletin, Seience Service, Washington, D.C.). This
region is one of the belts of seismic activity in the
Atlantic Ocean and was the scene of a severe earth-
quake in October 1925, recorded by instruments all
over the world., As it also lies along the course of
vessels between New York and Pernambuco, the
shock must have been felt on any passing ships as if
the vessels were grating on the ground below.

A ~NEw part (No. 813) of Sotheran’s invaluable
“ Catalogue of Science and Technology '’ has reached
us. Its designation is Part IX.: XIII. Engineering,
Section 1, and gives the titles of and much bibliographic
information respecting periodical publications, early
works to the end of the eighteenth century, and general

works, including lives of engineers. The list can be
had upon application to the publishers, 140 Strand
w.C.2.

AppLIcATIONS are invited for the following appoint-
ments, on or before the dates mentioned :—Tem-
porary assistants and temporary sub-assistants in the
Herbarium of the Royal Botanic Gardens, Kew—
The Secretary, Ministry of Agriculture and Fisheries,
10 Whitehall Place, S.W.1 (April 8). A sub-
inspector of quarries in the Midland and Southern
Division of the Mines Inspectorate—The Under-
Secretary for Mines, Establishment Branch, Mines
Department, Dean Stanley Street, Millbank, S.W.1.
(April 20). A secretary of the Institute of Physics
and editor of the Journal of Scientific Instruments—
The President, Institute of Physics, 1 Lowther Gardens,
S.W.7 (April 21). A director of extra-mural studies
in the University of Birmingham—The Registrar, The
University, Birmingham (April 27). A clinical patho-
logist at the Crichton Royal Mental Hospital—The
Physician Superintendent, Crichton Royal Mental
Hospital, Dumfries. A clinical bacteriologist at the
Cheshire Joint Sanatorium, Market Drayton—The
Medical Superintendent, Cheshire Joint Sanatorium,
Market Drayton. A male junior assistant under the
Directorate of Ballistics Research, Research Depart-
ment, Woolwich—The Chief Superintendent, Research
Department, Woolwich.

Our Astronomical Column.

A ProBaBLE NEw TRoJjaN Praner.—The Trojans |

are a group of minor planets the period of revolution
of which is the same as that of Jupiter, and which
maintain an approximately constant position rela-
tively to Jupiter; four of them, Achilles, Hector,
Nestor, Agamemnon, are 60° in front of Jupiter, while
Patroclus and Priamus are 60° behind it. Beobachi-
ungs-Zirkular No. 7 states that Nestor was photo-
graphed by Dr. Reinmuth at Konigstuhl on Feb. 9 ;
on the same plate, 46’ east of Nestor and 36’ north of
it, another planet was found with the same motion as
Nestor in Right Ascension (- 0-5 m. daily). This is
much slower than the average retrogradation of the
asteroids when near opposition, and makes it probable
that the new body belongs to the Trojan group. Its
provisional designation is 1929 CM. It is slightly
brighter than Nestor, their magnitudes being 14-2 and
14:8 respectively. 31 new planets were discovered in
the first half of February.

Tar SpecTrRA OoF CoMETS.—The theory of Schwarz-
schild and Kron on the nature of comets’ tails is ex-
tended by H. Zanstra in the Monthly Notices of the
Royal Astronomical Society, vol. 89, p. 178, to explain
the line and band spectra of the heads. It is sug-
gested that the observed lines are resonance lines
producible under low excitation, or in some special
Instances are caused by fluorescence ; in other words,
sunlight is absorbed by the gases of the comet’s head
and then re-emitted in the same (or sometimes longer)
wave-length. The intensity of the spectrum to be
expected from this theory is computed and compared
S0 far as possible with actual observations. The
result seems to show that the theory is quite sufficient
to account for the observed luminosity in the case of
such comets as are considered, though some of the
very bright comets with only one known apparition
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may provide a severer test. One example of such
comets (Comet Wells, 1882) is discussed in some detail.
The D-lines of sodium were observed to be very
nebulous, which is in agreement with the require-
ments of the theory, while the iron lines noticed in
this comet are capable of explanation by fluorescence.

Tre UxiversiTy OsservaTory, Oxrorp.—The
report of this Observatory for 1928 has been issued.
It records the completion of the measurement of the
plates taken at the Vatican Observatory for the
Astrographic Catalogue, and sent to Oxford for
measurement ; the Pope has presented medals to the
director and his assistants in recognition of their
share in this work. The zeal of the director, Prof.
H. H. Turner, for the completion of the whole Cata-
logue is well known. He has undertaken to complete
the southern portion (+32° and + 33°) of the zone
originally allotted to Potsdam. The northern portion
is being undertaken at Hyderabad, and it is hoped
that the middle may be filled in by an observatory in
the United States.

Allusion is made in the report to Dr. Fothering-
ham’s work on the Venus tablets of Ammizaduga, in
conjunction with Prof. Langdon, and to his studies
on the relation between Babylonian and Greek astro-
nomy, with special reference to Naburianos and
Cidenas.

The new buildings in the Observatory have been
completed. The seismographs have been moved
there from the Clarendon Laboratory. The upper
rooms afford a much-needed extension to the Library.
Five papers and reports on seismology by the Director
have been published since the last annual report. The
ccelostat belonging to the Observatory has been lent
for the expedition to Siam to observe the total solar
eclipse of May 9.
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Research Items.

Neorrtaic Favum PorreEry.—In Ancient Eqypt,
1928, pt. 3, Miss G. Caton-Thompson has released
in advance an account of the neolithic pottery of the
Fayum, pending adequate publication of the material
_ collected in the three seasons’ investigations, of 1924—
1925, 1925-26, and 1927-28. The bulk of the material
is from a larger midden settlement, Kom W, of more
than 600 ft. by 400 ft. and about 5 ft. deep. It
belongs almost entirely to the earlier Neolithic or
Fayum A period. Other and better-preserved vessels
came from straw-lined granaries. Some were found
singly in other parts of the desert. All the pottery
is handmade in coarse clay with straw as a degraissant.

Unequal and insufficient firing has HJ]'(JdIlCE!(l a_grey |
mottling on red pots, the core in nearly all cases being |

black and soft. Owing to the combination of organic
matter from the midden and the salt of the desert,
the texture has suffered and few pots retain their
original surface. Many of the pots were rough-faced
and devoid of slip and burnish. Some may originally
have had a slip. A polished ferruginous wash and a
burnished black finish were frequently used. One
class (class 5) is associated with a thin ferruginous
slip, polished and of a purple-red colour similar to the
old Nile Valley pre-dynastic wares. Black polish is
rare. A few sherds were hand smoothed. The forms
are grouped into five classes: (1) Small bowls and
cups ; (2) cooking bowls or pots—these two classes
being of the type common to all primitive ceramic
development ; (3) pedestal cups, an important class
suggesting the prototype of rare and early Nile Valley
pre-dynastic vases—this form oceurs in the Middle
Neolithic stratum at Knossos ; (4) cups, with legged
bases—poorly represented ; (5) rectangular dishes
with ‘peaked ’ rims—a type which appears to have
no parallel in the pre-dynastic period.

Mitk YieLp oF Damry Cows.—A statistical analysis
of the data of the Scottish Milk Records Association
by Dr. J. F. Tocher has been issued by the Biometric
Laboratory, University College, London (Biometrika,
vol. 20, B, pt. 2, p. 105; 1928). There is a distinct
improvement in the milk yields of recent years com-
pared with those of twenty years ago, from an average
of 16} gallons to one of 18} gallons per week. The
yield per week is shown to vary with age of cow.
Young cows give an average of less than 16 gallons,
whereas cows of 9-11 years give more than 20 gallons.
There has also been an average increase in total butter
fat, amounting to 7 per cent. The monograph is pro-
fusely illustrated with diagrams and photographs, and
contains a number of tables, some of which should be
of value to the practical dairy farmer. For example,
there are tables showing the yield of milk for each
stage of lactation period, and one showing the average
amount of butter fat obtained for cows of a given age
and for a given length of lactation period. A farmer
could thus compare the actual yield of a cow with
the average, and so determine whether she is up to
standard.

ConTROL OF PowDER-POST BEETLES.—Beetles of |

the genus Lyetus are commonly termed ‘ powder-post
beetles * from the faet that their larve bore into
timber and, as a result, give rise to the production of
a fine powdery dust or ‘frass.” Particular attention
has been paid to these insects at the Forest Products
Laboratory at Princes Risborough, and the result of
recent inquiries are embodied in Bulletin No. 2 (1928),
Forest Products Research, by Dr. R. C. Fisher.
Evidence has been collected which indicates that the
increase and spread of these insects in Great Britain
since the War have been due to the importation of in-
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fested American ash and oak. Among the most not-
able facts stressed in this Bulletin is the egg-layin
habits of these beetles. In the species studied the
eggs are always inserted within the vessels or pores of
the wood, whether they be transversely or horizon-
tally exposed, and are never laid on the surface. It is
therefore impossible to see a Lyctus egg except hy
microscopical examination of the wood. A definite
correlation has been found between Lycius attack and
the size of the vessels in different kinds of wood. So
far as is known, the insects never attack conifers, proh-
ably owing to the absence of vessels or pores in which
their eggs could be placed. Not all hard woods are
attacked, and those with large vessels are the most
liable to suffer: such close-grained timbers as beech
and birch have not been observed to be attacked, and
it is very probable that the size of their vessels is too
small to allow of the insertion of a Lyctus egg. In so
far as control measures are concerned, the Laboratory
has concentrated its attention upon the practicability
of heat sterilisation of infested timbers before practical
utilisation. Humidity is an important factor to be
taken into account, and there is evidence that pro-
longed treatment with humidity between 60 per cent
and 70 per cent, provided the temperature does not
fall below 120° F., would probably suffice for the pur-
pose. The Bullelin may be obtained, price 3s. net,
fr?lm H.M. Stationery Office or through any book-
seller.

THORACIC APPENDAGES OF ANoPHELES LARVE.—
The existence of peculiar paired dorso-lateral organs
on the anterior region of the thorax of Anopheles
larva: was described by Nuttall and Shipley in 1901,
and confirmed by Imms six years later. On account
of their transparency these structures arve not easily
seen, and this probably explains why they have been
almost entirely- overlooked by subsequent investi-
gators. Mr. M. O. T. Iyengar, in the Indian Journal
of Medical Research, vol. 16, No. 2, 1928, has studied
these organs in 20 species of Anopheles besides examin-
ing many Culicine larvae, but in the latter creatures
the thoracic appendages were entirely wanting. Each
appendage is capable of contraction and extension,
and is moved by a special muscle. Morphologically
the