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A GERMAN INTRODUCTION TO THE 
STUDY OF MIMICRY.

Mimikry und Verwandte Erscheinungen. By Dr. 
Arnold Jacobi. Pp. ix+216. (Braunschweig: 
F. Vieweg und Sohn, 1913.) Price 8 marks.

HE scope of the work before us is sufficiently 
indicated by a list of its main sections. A

brief general introduction is succeeded by a division 
of the subject under nine heads :—(i.) Protective 
Colouring; (ii.) Protective Resemblance; (iii.) 
Warning Colours; (iv.) Mimicry or Protective 
Imitation; (v.) The Imitation of Aculeate Hymen- 
optera, or “ Sphecoidie” ; (vi.) The Imitation of 
Ants, or “ Myrmecoidie ” ; (vii.) The Imitation of 
Beetles; (viii.) Mimicry in Lepidoptera; (ix.) The 
General Characteristics of Mimetic Lepidoptera. 
Some of the principal memoirs in the literature of 
the subject are named in a short list at the end 
of the volume, but anything like a complete treat
ment is manifestly impossible in a work of this 
size.

Protective colouring (Schutzfarbung) and pro
tective resemblance (Schiltzende Aehnlichkeit) are 
the terms employed by the author for the two 
kinds of cryptic colouring which have been called 
general and special protective resemblance. In 
the first the animal seems to melt into its sur
roundings ; in the second it resembles some actual 
object. No mention is made of Thayer’s, interest
ing combination of the two principles in animals 
with a general obliterative colouring upon which 
are represented the details of the normal environ
ment. Nor is there any reference to the same 
naturalist’s brilliant interpretation of the white 
under-sides of animals.

The criticism, urged on p. 8, that we do not 
know whether the cryptic appearance is truly 
advantageous and really exists for the eye of the 
insect-eater can only be fully met by increased 
knowledge. In the meantime it is obvious that 
certain birds do hunt for their prey over tree
trunks that are not swept bare, even after many 
months of intermittent searching, but still harbour 
sufficient pupae to keep up the average num
bers of the species. We know too that birds 
will assemble in order to feed, when insects 
which must ordinarily be searched for are 
driven out by a grass fire or by “ Driver ” ants 
on the raid. And no one who has watched the 
pursuit of a cryptically coloured moth by birds in 
the immediate neighbourhood can doubt that it 
would have been attacked when at rest if only 
it had been seen.

The resemblances of the Membracidae to thorns, 
bark, &c., is dismissed by the. author (p. 15) as 
examples of “Museum Mimicry,” for the very 
inadequate reason that these Homoptera are 
“ mighty jumpers,” and when disturbed “ disappear 
after the manner of the flea.” Well-concealed 
species are generally swift in their movements 
when they are disturbed. Furthermore, W. A. 
Lamborn has shown that the dark, bark-like 
West African Membracids are ant-attended when 
found on green stems. Companies of individuals 
are always found on old bark, as are females 
engaged in egg-laying—a very prolonged opera
tion, lasting from thirty-six to forty-eight hours, 
during which the insect clings tenaciously to the 
egg-mass and is with difficulty disturbed (Trans. 
Ent. Soc., 1913, pp. 494-7). The author admits 
the wonderfully ant-like appearance of some 
tropical American Membracids, but rejects an 
interpretation based on the theory of mimicry 
because ants run and Membracids jump. The 
idea of a second line of defence does not seem 
to have occurred to him; and yet in nearly all the 
examples he accepts there is a second line, de
pending on powers of flight very different from 
those of the model.

The author has evidently taken considerable 
pains in studying the work that has been done in 
this country and expresses regret that his com
patriots have not taken a larger share in it. There 
is, however, one subject which has escaped him, 
viz., the power of individual adjustment to the 
colours of the environment as exhibited by insects. 
On this power he can find nothing in English 
except “ a meagre experiment ... on butterfly 
pupae ” ! (p. 25). The present writer is, moreover, 
bound to disclaim the honour of having influenced 
some of the names that are here set down—for 
example, the late Thomas Belt, whom he never 
had the pleasure of seeing, but to whom, for the 
“Naturalist in Nicaragua,” he owes a deep debt 
of gratitude. Although the author writes with 
generous appreciation of British work, and 
appears to agree with its general tendency, he 
differs strongly from many conclusions on special 
points, and offers criticisms which it will be a 
pleasure to attempt to meet on some future occa
sion.

It is satisfactory to find the recognition, on 
p. 35, of a fact often forgotten—“that even the 
protective adaptation which is apparently the most 
perfect does not give security against detection— 
that creatures thus equipped have their special 
foes which can find them out, at least when driven 
by hunger.” Similarly the polymorphism of the 
leaf-butterflies, Kallima, &c.—a stumbling-block to 



many—is clearly explained. “This multiplicity of 
patterns is the very thing which assists the effici
ency of the leaf imitation, since the faded, dried, 
half-rotten leaf occurs in nature in a thousand 
forms and colours, with its transition from green 
to yellow and brown, its slits and jags, its traces 
of gnawing and of mould and fungi ” (p. 37). 
And the objection, sometimes raised by those who 
have not sufficiently considered the subject, that 
a Kallima may be seen resting with expanded 
wings on green foliage is also effectively answered 
on p. 39.

For Warning Colours and in other parts of the 
book the author accepts the terminology intro
duced in this country in 1890. Haase’s term, 
“ Immunity ” is wisely used only in a restricted 
sense. The unqualified word, carrying with it 
the assumption that the bearers of warning colours 
are exempt from all attack, even by parasitic foes 
—an assumption carefully guarded against on 
p. 52-—gives an entirely mistaken impression. 
That such insects have their special enemies has 
now been shown by many observers. A good 
example is the highly conspicuous Acraea zetes, 
of which Dr. G. D. H. Carpenter collected in 
Uganda seventy pupae and full-fed larvae, but only 
reared sixteen butterflies. All the others—77 per 
cent, of the whole—were destroyed by parasitic 
insects.

The theory of aposematic or warning colours 
is considered to stand on a much firmer foundation 
than that of cryptic colouring (p. 50); but the 
author, accepting the conclusions published in the 
Proceedings of the Zoological Society in 1887, 
recognises the intimate relationship between the 
two. “Aposematic species restrict the food avail
able for insect-eaters ” and must therefore “ pass 
on to other non-protected species the onus of 
satisfying the hunger of their foes. Now, if these, 
by any process of development, also attained im
munity, the foe would be compelled to overcome 
his disgust, and accept the disagreeable food, and 
thus the advantage of the warning colour as an 
advertisement would be reversed, for it would 
facilitate the discovery of the prey ” (p. 52).

The treatment Of terrifying markings is incon
sistent. They are ridiculed on p. 23, but taken 
seriously on pp. 56-59. It must be freely admitted 
that markings which make so strong an appeal 
to the imagination require to be tested and re
tested by carefully observing their effect upon 
enemies, before the bionomic meaning can be 
accepted as proved. This can scarcely be claimed 
at present for any examples except the terrifying 
Sphinx larvae, the objects of superstitious fear by 
man in different countries, and proved by four 
observers to excite fear in animals. This, the 

clearest example, is doubted by the author, 
although he accepts the far more problematical 
interpretation of the markings and attitude of the 
eyed hawkmoth (Smennthus ocellatus) as terrify
ing. Such an interpretation is probably correct, 
but before accepting it we require at least as 
much evidence as has been collected for the larvse.

In the historical account of mimicry a common 
error is repeated. H. W. Bates himself, in his 
classical memoir (Trans. Linn. Soc., vol. xxiii., 
1862, p'. 495), grouped together the phenomena 
of mimicry and protective resemblance, and did 
not, as stated on pp. 60, 61, understand the 
former “ as referring only to similarity in form 
and colour between creatures of different sys
tematic position.”

It is well-nigh impossible to get rid of an error 
of this kind when once it has been fairly started. 
However, we must do our best. Bates, on pp. 
508-10 of his paper, quotes numerous examples 
of procryptic resemblance to twigs, bark, lichen, 
the excrement of birds and caterpillars, dewdrops, 
&c., concluding with the words, on p. 510: “I 
think it will be conceded that all these various 
kinds of imitative resemblances belong to the same 
class of phenomena and are subject to the same 
explanation. The fact of one species mimicking 
an inanimate object, and another of an allied 
genus a living insect of another family, sufficiently 
proves this.” A footnote on pp. 508-9 is even 
more conclusive; for the actual term “mimicry” 
is applied to the procryptic examples. Referring 
to Rossler’s interpretation of the buff-tip moth in 
the resting attitude, Bates adds in a note : “ In an 
article on resemblances between insects and 
vegetable substances (Wiener Entomol. Monat- 
schrift, 1861, p. 164), the author enumerates many 
very singular cases of mimicry; he also states his 
belief that the mimicry is intended to protect the 
insects from their enemies.” The convenient re
striction of the term mimicry to the resemblances 
to other specially defended animals—the models-— 
came later, and is due to Wallace.

Returning to the author’s section on mimicry, 
we notice a simple and convenient device for 
representing the mimetic association between two 
species, the names being connected by an arrow 
pointing in the direction of the model.

In the sub-section on “ Mimicry among 
Batrachians ” there is an interesting footnote on 
p. 75, suggesting the specific identity of the con
spicuous, distasteful amphibian, which, as the 
author says, “hops about in all Darwinian litera
ture as ‘ Belt’s Frog.’” The species, he thinks, 
“can be nothing but Atelopus varius, which is ex
tremely common in Central America.” My friend, 
Mr. G. A. Boulenger, however, does not entirely 



agree with this conclusion. “ It is quite possible,” 
he writes, “that Belt’s frog was Atelopus varius, 
Stannius, but it is more probable that it was 
Dend.robates typographic, Keferstein (ignitus, 
Cope), which occurs also in Nicaragua. All the 
Dendrobates appear to be very poisonous.”

The section on mimicry of ants—-one of the 
most important in the work—is enriched by an 
excellent summary, on pp. 114-23, of Wasmann’s 
splendid researches.

Vosseler’s account of the life-history of the 
Locustid Eucorypha fallax is given at consider
able length and illustratedj on pp. 107—12. An 
ant-like larval stage of this insect was described 
long ago as Myrmecophana fallax by Brunner von 
Wattenwyl, and it is most satisfactory that Vos
seler’s excellent observations have now put this 
often-quoted example of mimicry in its true posi
tion. He shows that “ after the fourth change of 
skin” there is “ a change from a mimetic to a 
cryptic appearance,” the succeeding stage being 
leaf-like in colour and exhibiting a correspondingly 
altered behaviour. The change thus begun con
tinues to the end, the winged imago being beauti
fully leaf-like. In correspondence with these 
changes Vosseler does not admit that any feature 
in the likeness is unnecessary. And yet this was 
one of the very cases on which Brunner founded 
his conception of “hypertelic” resemblance, or 
resemblance that attains an altogether unnecessary 
perfection in detail—that is, in fact, “too good 
to be true.”

The illustrations, especially those that are 
coloured, are rather rough, but they are, on the 
whole, well selected and serve their purpose. It 
is a pity that the two species of Heliconius figured 
on pp. 144 and 145 were not accompanied by 
Melinaea imitata and Mel. ethra, instead of 
Mechanitis dory s sic and Meeh, lysimnia respec
tively. If room could be found for only one 
Ithomaeine, there is no doubt that Melinaea 
should have been the genus selected. The mimetic 
females of the African Papilio dardanus are so 
complicated that much care is required to avoid 
mistakes. It is unfortunate that the only charac
teristic eastern and south-eastern Danaine model, 
Amauris echeria, and mimetic form (cenea) of 
dardanus should be described on p. 163 as West 
African.

But when every criticism has been urged, we 
must admit that the book will be very useful. 
Haase’s important monograph is too large and ex
pensive to be likely to reach many hands, and we 
welcome the appearance of a German work of 
small price and moderate size, which will serve 
as an introduction to this interesting and much- 
debated subject. E. B. P.

TEXT-BOOKS OF CHEMISTRY.
(1) General Chemistry Laboratory Manual., By 

Prof. J. C. Blake. Pp. x+166. (New York: 
The Macmillan Company ; London : Macmillan 
and Co., Ltd., 1913.) Price 8s. net.

(2) Practical Chemistry. Qualitative Exercises 
and Analytical Tables for Students. By the late 
Prof. J. Campbell Brown. Sixth edition. 
Edited by Dr. G. D. Bengough. Pp. 78. 
(London : J. and A. Churchill, 1913.) Price 
2S. 6d. net.

(3) Organic Chemistry for Students of Medicine. 
By Prof. J. Walker, F.R.S. Pp. xi + 328. 
(London: Gurney and Jackson; Edinburgh: 
Oliver and Boyd, 1913.) Price 6s. net.

(4) Quantitative Analysis in Practice. By Prof. 
J. Waddell. Pp. vii + 162. (London : J. and A. 
Churchill, 1913.) Price 4s. 6d. net.

(5) La Catalyse en Chimie Organique. By Paul 
Sabatier. Pp. xiv + 255. (Paris and Liege: 
Librairie Polytechnique, Ch. Beranger, 1913.) 
Price 12.50 francs.

(1) ' I 'HE exercises in this manual are com-
I plementary to the author’s “General 

Chemistry : Theoretical and Applied,” and accord
ingly the work can scarcely be recommended 'to 
chemical students in general unless they are taking 
a course very similar to that planned by the author. 
About one-half of the book, which is interleaved 
throughout with blank pages for students’ notes, 
is devoted to simple experiments, partly qualita
tive and partly quantitative, dealing with the 
chemistry of non-metallic (“acid-forming”) 
elements. The experiments on the metals (“base- 
forming elements ”) might serve as an introduction 
to inorganic qualitative analysis, but would be 
of slight educational value unless accompanied 
by a course of lectures on the theory of analysis. 
A few simple experiments on the atmosphere, the 
soil, fuels, and oils, natural waters, the ferrous 
metals, and rocks are grouped under the heading 
of applied chemistry.

(2) This treatise, like the foregoing manual, is 
chiefly of interest as affording an indication of the 
subject-matter chosen for experimental study in 
the author’s practical classes. These exercises 
are preceded by the following general instruction : 
“ After performing each of the following exercises, 
the student should record the reactions in his note
book in the form of equations whenever an equa
tion is possible.” This excellent instruction, if 
conscientiously obeyed by the student and care
fully supervised by a sympathetic demonstrator, 
would go far towards making the work educa
tional. Yet without previous knowledge gained 
either from text-books of general chemistry or 
from lectures on the theory of analysis, the student



would scarcely be in a position to express the 
reactions in the form of equations. The explana
tions given in the text are fragmentary, and some
times obscure and even misleading. This lack of 
information is specially noticeable as regards the 
action of solvents. No explanations are given of 
the solvent action of ammonium chloride on the 
hydroxides of magnesium and manganese, or of 
the changes which occur on dissolving silver 
chloride in ammonia, potassium cyanide, or sodium 
thiosulphate. It is • extremely doubtful whether 
the reducing action of alkaline stannous chloride 
on bismuth hydroxide leads to the sub-oxide Bi2O2, 
or whether the interaction of potassium cyanide 
and copper salts gives rise to the double cyanide 
K2[(CN)4Cu]. Some explanation seems desirable 
for the instruction (pp. 24 and 39) to use “ stale 
NH4.HCO3.” On the whole, however, the work
ing instructions are quite practicable, but, in the 
section devoted to the rarer elements, a distinction 
might, with advantage, have been made between 
tests requiring considerable concentrations and 
those appreciable even in very dilute solutions. 
Cerium dioxide (p. 27) is not red unless con
taminated with other rare earths. The final 
sections of the book are devoted to organic quali
tative analysis, including tests for a typical series 
of organic acids and the characteristic reactions of 
the principal organic bases with separation tables 
for the commoner alkaloids.

(3) In order to meet the requirement of students 
of medicine whose time for the study of chemistry 
may not exceed six months, the author has selected 
the chemical substances considered in the course 
chiefly on account of their medical interest. A 
novel feature in the work is the postponement of 
the consideration of nitrogenous compounds to 
the last third of the book. In spite of the con
densation necessary in the circumstances, the 
author has succeeded in giving adequate ex
planations of several important and difficult sub
jects, such as stereoisomerism, the chemistry of 
the naturally occurring sugars, the cyanogen de
rivatives and organic amines, including alkaloids. 
In. other shorter sections a more sketchy outline 
has been regarded as sufficient, but the subjects 
are always dealt with so suggestively that the work 
can be recommended as a useful introduction to 
the study of organic chemistry not only for medical 
students, but also for others requiring a general 
outline of the subject dealing with substances of 
practical interest.

(4) An introductory course of quantitative 
analysis in which the author lays special stress 
on the speed with which analytical work should 
be carried out. Thoroughly practical directions 

are given for carrying out fifteen typical exercises, 
and the time required for completing these 
analyses is indicated in each case. The analytical 
processes are connected with the general chemical 
principles underlying these operations. For 
example, the precipitation of magnesium am
monium phosphate affords an opportunity for 
discussing the chemistry of phosphoric acid and 
its salts. In the separation of nickel and cobalt, 
considerable saving of time would be effected by 
substituting for the double nitrite method the 
processes based on the use of nitroso-B-naphthol' 
or dimethylglyoxime. The appendix contains 
useful sections on the chemical balance, calibra
tion, electrolyte dissociation, and indicators.

(5) This work is a valuable resume from the 
pen of one whose name will remain inseparably 
linked with the subject of “ Catalysis in Organic 
Chemistry.” The introductory chapter dealing 
with autocatalysis and negative catalysts is fol
lowed by sections devoted to the general survey 
of substances utilised as catalysts in organic 
chemistry, catalytic oxidations and hydrolyses, 
and the catalytic introduction into organic mole
cules of halogens, sulphur, metals, and the car
bonyl and sulphonic groups. Five chapters are 
devoted to the important subject of catalytic 
hydrogenation. Although the action of metals in 
accelerating the addition of hydrogen to organic 
and inorganic substances had been known since 
the commencement of the nineteenth century, the 
systematic study of this process, which was first 
initiated by the author and Senderens in 1897, 
has since led to the development of a valuable 
general reaction in organic synthesis based on 
the employment of finely divided nickel. Due 
reference is made to the special processes of 
hydrogenation devised by Ipatieff, Paal, and 
Willstatter. The action of the metallic catalyst 
in inducing the reverse change of dehydrogenation 
has also been demonstrated by the author and 
by Zelinsky and others. In collaboration with 
Mailhe, the author investigated systematically 
the dehydrating action of the refractory metallic 
oxides (alumina, thoria, tungsten oxide, &c.), and 
laid the foundation of another general reaction 
in which the alcohols are converted into un
saturated hydrocarbons. Conducted in the pres
ence of ammonia, hydrogen sulphide or organic 
acids, these dehydrations lead respectively to 
organic amines, thiols, or esters. Bearing in 
mind the author’s brilliant achievements in this 
field, his views on the mechanism of catalysis are 
of special interest. Whether occurring in homo
geneous or heterogeneous systems, catalytic 
change is regarded as being due to the successive



formation and destruction of unstable intermediate 
compounds, the author asserting that this theory, 
in spite of certain imperfections, has been the 
guiding beacon in all his researches on catalysis.

G. T. M.

MATHEMATICS: PURE AND APPLIED.
(1) Vectorial Mechanics. By Dr. L. Silberstein. 

Pp. viii+197. (London: Macmillan and Co., 
Ltd., 1913.) Price 7s. 64. net.

,(2 ) An Introduction to the Mathematical Theory 
of Attraction. By Dr. F. A. Tarleton. Vol. ii. 
Pp. xi + 207. (London: Longmans, Green and 
Co., 1913.) Price 6s.

(3) A First Course in Projective Geometry. By 
E. Howard Smart. Pp. xxiii + 273. (London: 
Macmillan and Co., Ltd., 1913.) Price 7s. 64.

(1) ] Vv SILBERSTEIN’S “Vectorial Mech- 
17 anics ” is an able exposition of the 

power of vector analysis in attacking certain types 
of physical problems. Heaviside’s modification of 
Hamilton’s original vector and scalar notations 
is adopted throughout. So far as the simpler 
applications of vector analysis go, the question 
of notation is apparently of little consequence. 
Almost every vector analyst who writes a book on 
the subject has his own pet notation; and there 
is a tendency for these authors to fail to recognise 
that their best creations are usually Hamilton’s 
originals disguised. Even Dr. Silberstein, who 
knows and works quaternions, ascribes to Heavi
side a formula given long ago by Hamilton, 
assigns to Clifford (1878) a problem which is 
completely solved in the first edition (1867) of 
Tait’s “ Quaternions, ” and refers to Henrici and 
Turner as authorities in connection with a simple 
geometrical problem given in Kelland and Tait’s 
“Introduction to Quaternions.” One might with 
as much historic truth ascribe the proposition 
Euclid i. 47 to the first English examiner who set 
it in an examination paper. Indeed, the historic 
references throughout the book are not all that 
might be desired. For example, it is incorrect to 
speak of Willard Gibbs as the one to whom, after 
Hamilton, the discovery of the fundamental pro
perties of the linear vector function is due. What 
of Tait’s powerful paper of 1868 on the rotation 
of a rigid body about a fixed point? It positively 
bristles with new-found properties and applica
tions of the linear vector function. Dr. Silber
stein’s own chapter v. is simply a reproduction of 
part of this memoir. Then in the second edition 
(1873) of his treatise on “Quaternions,” Tait for 
the first time develops the application of the linear 
vector function to strains; and in the last chapter 
of Kelland and Tait’s “ Introduction to Quatern
ions” (1873) presents the theory in a different 

form. Willard Gibbs’s “Vector Analysis” (not 
published) was printed for the use of his students 
in 1881 and 1884. Apart from new names and a 
new and extremely interesting presentation, it is 
doubtful if Gibbs gave in that pamphlet any im
portant property of the linear vector function 
which was not to be found in the pages of either 
Hamilton or Tait.

Then as regards the differential operator V it 
was unquestionably Tait who, first in his paper on 
Green’s and allied theorems (1870), and after
wards in his treatise on quaternions (second and 
third editions), developed it and showed forth its 
power. Willard Gibbs got it partly from Tait’s 
“Quaternions” and partly from Maxwell’s “Elec
tricity and Magnetism ”; and Maxwell got it 
directly from Tait. Yet while giving great credit 
to Gibbs and Heaviside, Dr. Silberstein does not 
mention Tait’s name once. The manner in which 
Dr. Silberstein leads up to Stokes’s “Theorem” 
is not convincing, that is, if the explanation is 
meant to be a proof. Phrases like “we may 
conclude ” and “ we may consider ” are scarcely 
satisfactory in establishing a far-reaching mathe
matical transformation. Moreover, no attempt is 
made to establish the useful vector extensions of 
the theorems of Gauss and Stokes. It is, indeed, 
in these integral theorems involving the V that, 
as compared with the quaternion vector analysis, 
the artificiality of other vector analyses mainly 
appears. The transformations lack flexibility. 
The reason for this is that outside the quaternion 
vector analysis the reciprocal of a vector is tabu, 
and the associative law in products is despised.

Apart from the necessary imperfections of a 
non-associative vector algebra, Dr. Silberstein’s 
book contains many good things. In his treat
ment of the rotation of a solid body and of strain 
there is not so much of novelty, except when in 
the latter case he considers discontinuous motions. 
In the chapter on hydrodynamics, however, there 
are certain interesting developments which demon
strate the directness and value of vector methods. 
On p. 143 the long-winded semi-Cartesian trans
formation is needlessly laborious; for at once in 
quaternion notation :

SaV ■ c = V(rVv<r-|- ViS<r1<r = VcVvo’-b (Vru, 
where a- is the fluid velocity.

(2) After a lapse of fourteen years Prof. Tarleton 
has brought out the second volume of his “ Intro
duction to the Mathematical Theory of Attrac
tion,” the first volume of which was reviewed in 
Nature for April 29, 1899. The chapters are 
numbered consecutively with the chapters of the 
first volume. An elegant discussion of spherical 
and ellipsoidal harmonics occupies chapter viii. 
In chapter ix. the author develops on familiar 



lines the more elementary theory of magnetism, 
permanent and induced, with a brief sketch of 
the general theory of terrestrial magnetism. 
Chapters x., xi., xii. take up respectively electric 
currents, dielectrics, and the electromagnetic 
theory of light. The exposition is clear through
out, and well adapted to a student reading the 
subject for the first time. At the same time it 
will probably be felt by many that the book would 
have appealed to a wider audience if the spherical 
harmonic methods mathematically developed had 
been applied to definite problems in electrical or 
magnetic distributions. The author, however, is 
quite consistent in this neglect of practical applica
tions ; for although chapter xii. ends with the 
statement that the ratio of the electromagnetic to 
the electrostatic unit of electric charge is approxi
mately 3 x io10, it is nowhere stated that this is 
the numerical value of the velocity of light.

(3) Mr. E. H. Smart’s “First Course in Pro
jective Geometry ” is both well planned and well 
written. With the exception of a brief introduc
tion to the method of projection in space, the first 
six chapters are devoted to the plane geometry of 
triangles, quadrilaterals, and circles, in which the 
principles of correspondence and duality, harmonic 
ranges, inversion, similitude, poles and polars, are 
developed in a systematic manner. In chapter vii. 
further theorems and problems on projection are 
given, and these suffice for what the author 
regards as the main purpose of his book, namely, 
a logical, coherent discussion of the geometry of 
the conic sections. In the later chapters the prin
ciple of duality is freely introduced, and the book 
finishes with typical examples of reciprocation. 
Most of the chapters contain brief historic notes 
which cannot fail to interest the student.

OUR BOOKSHELF.
Materials and Methods in High School Agricul

ture. By Prof. W. G. Hummel and Bertha R. 
Hummel. Pp. xi + 385 + plates. (New York: 
The Macmillan Company; London : Macmillan 
and Co., Ltd., 1913.) Price 55. 6d. net.

In discussing the scope of their work the.authors 
begin with a definition of the object of agricul
tural work in elementary schools and also in the 
universities. They then find that the position of 
agriculture in high schools lies intermediately 
between these two positions. The purposes of 
agricultural work in the elementary schools are 
stated to be the opening of the minds of children 
to the common phenomena of nature, the inculca
tion of habits of observation, and the setting up 
of higher ideals in country life, but not to make 
farmers or farm labourers. In the colleges, on 
the other hand, the work lies in the investigation 
of the more fundamental problems of agricultural 
science and practice. The high schools should 

teach practical agriculture, educating their stu
dents for the actual business of the farmer; the 
course should not, however, be narrowly voca
tional, but should be cultural and disciplinary as 
well, and should prepare the students to be broad
minded and intelligent, progressive citizens.

Considerable stress is laid upon the necessity 
for finding suitable teachers; the teacher must not 
only possess agricultural knowledge, but be able 
to impart it to others. Neither the purely scien
tific man nor the purely practical man has turned 
out a success. The former fails because he lacks 
the proper point of view, and knows nothing of 
practical farming conditions; the latter fails 
because he does not know the first principles of 
the subject, and is unacquainted with the scien
tific basis of agriculture.

The book is full of interest, and can be cordially 
recommended to all who are engaged in the work 
of agricultural education at schools, farm insti
tutes, and colleges.
The Deciding Voice of the Monuments in Biblical 

Criticism. By Dr. M. G. Kyle. Pp. xvii + 
320. (London : S.P.C.K., 1912.) Price 4s. 
net.

The author of this work would probably not 
resent the suggestion that he writes as an advo
cate or partisan, rather than as an impartial 
assessor, in a long-drawn-out dispute. The field 
he surveys is a well-trodden one—the relation 
between the Bible and the monuments—and his 
attitude is that of the most traditional and con
servative of writers on this subject. His thesis 
throughout is to the effect that modern archseo- 
logical study has entirely disposed of the claims 
advanced on behalf of the textual criticism of 
the Old Testament. In his view the whole work 
of the critical school is discredited, and the 
labours of Hebrew scholars for more than a 
century past, so far from resulting in a truer 
and more accurate appreciation of the Hebrew 
text, have been worse than useless. His position 
may be indicated by the fact that he maintains 
the Unity of the book of Isaiah, and holds that 
the book of Daniel embodies the prophecies of 
a historic person of that name who prophesied 
in Babylon during the exile, and was written by 
him or by one of his contemporaries. It does 
not lie within the scope of this journal to follow 
the author along his controversial path. But with 
the best will in the world to be convinced, we 
cannot help feeling that he is engaged in that 
rather pathetic process of trying to put back the 
hands of the clock. We feel sure he would have 
been far more convincing had he proved himself a 
less thorough-going partisan.
Astronomy. By Ellison Hawks. Pp. 120. 

(Manchester: Milner and Co., n.d.) Price 15. 
net.

In these 120 pages the author presents the subject 
of astronomy in such a way that the beginner 
will wish to carry his reading further. The style 
is elementary, clear, and chatty, and the reader 
is led on from one subject to another in a natural



sequence. He is first introduced to the astronomy 
of the ancients, and then of to-day. The his
torical account of the telescope is followed by the 
practical forms of to-day, leading up to the 
famous observations of the present time. Then 
follow concise statements about the sun, moon, 
planets, comets, stars, coloured and multiple,( 
clusters and nebulae, &c., all of which are sufficient 
to give the reader an interest in the subject and 
a wish to know more about them. Many practical 
hints and much good advice, are given which will 
be serviceable to those who are making use of 
small telescopes. Numerous well-chosen illustra
tions, many of which are from the pencil of the 
author, accompany the text. A glossary of astro
nomical terms, a brief bibliography of the more 
elementary astronomical books and an index bring 
this practical little book to a conclusion.
The Petrology of the Igneous Rocks. A Summary 

of the modern Theories of Petrogenesis, a 
Description of the Rock-forming Minerals, and 
a Synopsis of the chief Types of the Igneous 
Rocks and their Distribution as illustrated by 
the British Isles. By Dr. F. H. Hatch. 
Seventh edition, revised. Pp. xxiv + 454. 
(London: George Allen and Co., Ltd., 1914.) 
Price 7s. 6d. net.

Attention has been directed in these columns 
to this now well-known text-book on two previous 
occasions. On May 14, 1891 (vol. xliv., p. 25), 
the first edition was reviewed at length, and on 
May 20, 1909 (vol. Ixxx., p. 337), the fifth edition 
was noticed. It will be sufficient to say of the 
present edition that it has undergone consider
able revision and that new chapters on the pyro
clastic rocks and the metamorphic derivatives of 
the igneous rocks have been added, together with 
numerous new illustrations.

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for 

opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.]

Active Nitrogen.
A paper appears in the Berichte (vol. xxxvi., 17, 

p. 4095, 1914), by E. Tiede and Domcke, in which 
it is again maintained that the glow characteristic 
of active nitrogen is not seen in the absence of oxygen. 
In the experiment chiefly relied on, the authors pre
pare nitrogen in an exhausted apparatus, by heating 
barium or potassium azide; and they lead it through a 
cooled vessel straight into the discharge tube, also 
exhausted. They state that after careful washing out 
with nitrogen, no afterglow appears. We do not 
know how to account for their conclusion, but we 
can only state that in our hands the experiment gives 
exactly the opposite result. We used potassium azide, 
and after most thoroughly heating the glass and the 
electrodes and washing out the vessel repeatedly with 
nitrogen, the glow remained absolutely undiminished 
in intensity.

We have also tried a new. experiment. Some of the 
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liquid alloj' of sodium and potassium was placed in a 
discharge bulb, which was charged with rarefied 
nitrogen. The surface of the alloy is quite bright, 
and the nitrogen has been standing over it for three 
weeks, but the afterglow is as good or better than 
ever. Fuller details of these experiments will be pub
lished later.

Finally, even if what Tiede and Domcke say were 
true (which we entirely deny), we do not see that it 
would alter the fact that a gas has been obtained by 
one of us capable of reacting in the cold with, e.g. 
hydrocarbons to form hydrocyanic acid. If this is not 
active nitrogen, what is it?

H. B. Baker.
R. J. Strutt.

Imperial College of Science, February 10.

Weather Forecasting.
Mr. Deeley’s plea (Nature, January 29) for in

creased aid to meteorology certainly deserves serious 
consideration. Under the present condition of affairs 
it is not possible to issue forecasts for more than a 
day or two in advance with much hope of success, 
but there is no reason why this should continue in
definitely. Seasonal forecasts would be of immense 
importance to agriculture, more so,, indeed, than fore
casts for the following week, because, were the char
acter of an ensuing summer known, it would be nearly 
always possible to plant crops that would thrive under 
the expected conditions. It is quite possible that if 
we had a sufficiency of good charts covering the 
greater part of the earth, seasonal forecast might be 
made empirically, just as daily forecasts now are, and 
were they as successful as the present daily forecasts, 
the occasions on which a fairly good harvest could not 
be secured would be few, for it is seldom that the 
weather is not favourable for some one or two crops.

The key to the whole situation lies in being able to 
foretell the distribution of pressure. Being given a 
chart with the isobars on it, it is possible to fill in a 
great deal more with fair certainty.

But at present we are hopelessly in the dark as to 
the reasons of cyclones and anticyclones, why they 
form and why they move. The investigation of the 
upper air has led to this, that all our old theories 
about cyclones and anticyclones must go to the scrap
heap. It has been usual, and is still for that matter, 
to explain a high or low barometer by saying that 
the air over them is respectively cold or hot. The 
exact opposite is the fact. If the barometer in Europe 
at a certain place is very low it is a practical certainty 
that the greater part of the mass of air lying over that 
place will be very much colder, and therefore heavier, 
than usual. Facts of this sort have to be explained 
before we can hope to advance much farther.

But there is very good hope for the future. If the 
upper air investigation has entirely altered our ideas 
as to the cause of pressure changes, it has also shown 
that the conditions prevailing above are far more 
simple than they are below. If an isobaric chart 
for a height of 9 km. for Europe could be drawn 
for a given date, that chart would enable us to fill 
in with fair accuracy the temperatures, and therefore 
also the pressures, for the space covered between the 
heights of 1 km. and 20 km. Higher than 20 km. 
the observations do not go, and below 1 km. the 
conditions are exceedingly complex, but within the 
limits given the temperatures do not differ very far 
from linear functions of the pressure at 9 km.

It seems, therefore, as though the surface changes 
are a sort of by-product of the changes occurring 
above, but the outstanding puzzle is what produces 
and maintains the changes of pressure above.



Increased State-aid would help to solve this problem, 
for daily observations at one station up to an average 
of about 15 km. could be carried on in England at a 
cost of about 1000Z. per annum, and a daily record of 
the changes occurring above would be of the greatest 
value. Increased money aid is also desirable to enable 
England to join in a general scheme for the produc
tion of charts covering the whole known surface of 
the globe. It is not, of course, certain that any imme
diate improvement in the forecasts would ensue, but 
increased knowledge would inevitably in the long run 
take a practical form, just as it has in every other 
branch of science.

Increased aid in another form is also much to be 
desired. The number of observations that have been 
tabulated and published is immense, but comparatively 
little working up has been done. The physical pro
cesses of the atmosphere present many fascinating 
problems; to go no further, we may instance the 
fall of temperature with height, and the abrupt cessa
tion of that fall at about n km.; the facts are fairly 
well known, and the mechanical and thermodynamical 
principles that should explain them are known. There 
is plenty of work for many workers, and there are 
probably plenty of men well equipped with the re
quisite knowledge of mathematics and physics looking 
for some useful field of work. I would therefore com
mend to them the problem of the general and local 
circulation of the atmosphere.

W. H. Dines.
Watlington, Oxon., January 30.

Dr. Bastian's Evidence for Spontaneous Generation.
We notice, in a communication that appeared in 

a recent issue of Nature (January 22, p. 579), that 
Dr. Bastian is apparently under the impression that 
we accept his own interpretation of the “organisms” 
which have appeared in his sealed and sterilised tubes, 
viz. that they really are living organisms.

This does not represent our position. Dr. Bastian 
has kindly afforded us an opportunity of examining 
the contents of his tubes, which were opened in our 
presence, and although the resemblance between the 
“organisms” in question to living Torulae, &c., 
was sufficiently striking, it did not seem to us to be 
proved that the similarity went beyond mere re
semblance. We were not, and still are not, convinced 
of the living nature of these “ organisms ” at all, still 
less, that they. are living organisms spontaneously 
generated.

One of our colleagues, Mr. Paine, is engaged in 
repeating Dr. Bastian’s experiments with the view of 
solving the problem as to what may be the actual 
nature of the appearances in question.

J. B. Farmer.
V. H. Blackman.

Imperial College of Science and Technology, 
January 30.

A Possible Cause of Explosions in Coal Mines.
If a cloud of dry dust is suddenly raised by a cur

rent of air and projected against an insulated con
ductor, the latter becomes charged with electricity to 
such a potential that sparks several centimetres in 
length may be obtained. It does not matter much— 
save in respect to the sign of the charge—what the 
nature of the dust is, for sand, coal dust, flour, or 
iron filings all give rise to strong charges. Sand 
gives a positive charge and coal dust a negative one. 
It therefore appeared possible that a cloud of dust 
raised by a sudden fall, or other means, in a mine 
might charge up an insulated conductor to such an 

extent that a spark could pass to an earthed conductor 
near it, and thus fire an explosive mixture of gases 
if this was present.

Some observations recently taken in the Ludlow 
Pit at Radstock have more or less confirmed this 
theory. In conveying the coal from the working 
seam to the shaft a considerable amount of dust is 
raised, and, walking behind the train of wagons, any 
electrification due to the dust was easily indicated 
by a Wulf electrometer furnished with a radium-tipped 
wire to act as a collector. With only a moderate 
amount of dust the electrometer indicated a potential 
of more than 280 volts, and a hollow insulated con
ductor held in the dust-cloud was also strongly 
charged. Sparks, however, could not be obtained in 
the mine, but on making experiments in the laboratory 
with coal dust from the mine, it was easy to charge 
up a metal tube to such a potential that sparks up 
to 1 cm. in length were obtained from it by blowing 
through the tube a stream of dust.

The dust actually present in the mine was, save 
close up to the working seams, never pure coal. In 
order to minimise the risk of dust explosions, large 
quantities of fine flue dust from the boilers were scat
tered in all the workings, so as to cover the coal dust, 
and this flue dust gave a charge of opposite sign to 
that upon the coal. When tested in the laboratory 
the mixture would not charge a conductor to a spark
ing potential, whilst pure coal dust, and more par
ticularly the flue dust, gave very strong charges. If, 
then, such a combination should occur as that of a 
sudden cloud of coal, or perhaps other dust, an insu
lated conductor, an earth-connected conductor near 
it, and an explosive mixture of gases, it is not incon
ceivable that an explosion might follow. I make the 
suggestion quite tentatively.

W. A. Douglas Rudge.
Cambridge, January 28.

The Eugenics Education Society.
In Nature of January 29, Prof. Pearson complains 

that the sentence, “ but even he (Sir Francis Galton) 
in the last few months of his life saw that the popular 
movement he had started was likely to outgrow its 
knowledge, and feared that more evil than good 
might result from it,” which appeared in his letter to 
The Times of October 15, has been misquoted in the 
January number of The Eugenics Review, the words 
last few months having been altered to last years. 
He then goes on to say : “The controversial methods 
which can change ‘ last months ’ into ‘ last years,’ and 
then cite letters of 1909 are characteristic of that 
looseness of procedure which must eventually be fatal 
to any popular movement run by this society.” As 
a member of the editorial committee of The Eugenics 
Review, I passed the final proofs for the press, and 
so share the responsibility for the mistake with Major. 
Leonard Darwin, who actually wrote the note in 
question. I do not quite understand what Prof. Pear
son means by “ looseness of procedure.” If he merely 
means “making mistakes,” then, although I have 
no wish to minimise the evils and dangers of so 
doing, I cannot agree with him that it “ must be fatal 
to any popular movement run by the society.” I 
hope I shall not be accused of promulgating a danger
ously original doctrine if I say that it is human to 
err. Indeed, Prof. Pearson has on occasion been 
human enough to do so himself. Yet many human 
institutions, including those connected with Prof. 
Pearson, continue to flourish.

It is possible, however, that his words contain a 
more serious charge, namely, that of deliberately mis
quoting him in order to contradict him. I do not 



suppose that Prof. Pearson would actually accuse 
Major Darwin and myself of such dishonesty, but he 
has not guarded his words against the possibility of 
this interpretation being put on them, and so I meet 
the charge—in the only way possible—by a flat 
denial.

It is interesting to inquire how the mistake under 
discussion could have arisen. It seems probable that 
the words “last few months” conveyed the idea of 
some indeterminate period of time, and that this idea 
and not the actual words were held in the memory, 
afterwards to be retranslated into words as “last 
years.” This would probably not have occurred if 
Prof. Pearson had himself been a little more precise 
in the first instance. The interview which he refers 
to during which Sir Francis Galton expressed doubts 
concerning the policy of the Eugenics Education 
Society took place about three weeks before Galton’s 
death. Is three weeks the precise period which Prof. 
Pearson describes as a few months? The last letter 
quoted in The Eugenics Review in answer to Prof. 
Pearson’s original letter was written, not in 1909, but 
in October, 1910, about three months before Galton’s 
death.

Finally, when Prof. Pearson wrote, “ I have no 
other effective means except through the courtesy of 
your columns to correct a wholly erroneous statement, 
which the editor of that society’s journal has put into 
my mouth,” had not he already received a letter from 
Major Darwin apologising for the mistake, and assur
ing him that it would be corrected in the next number 
of The Eugenics Review?

Edgar Schuster.
no Banbury Road, Oxford, January 30.

Origin of Argentine Wild Horses.
Anent the recent discussion as to the origin of the 

wild (or feral) horses of the Argentine Republic, there 
is one line of evidence to which I venture to direct 
attention. That is the question of infertility.

Assuming, as I suppose most reasonable people do, 
that the South American horses were derived origin
ally from the north—whether in the northern part of 
North America or in north-eastern Asia is immaterial 
—and that the South African horses are similarly 
derived, it would seem that the Argentine species 
wpuld be at least as remote geographically from the 
wild ancestors of the domestic horse as are the modern 
zebras and asses, and could not be any more nearly re
lated genetically. The species native to the Argentine, if 
they continued to exist down to modern times, would 
have evolved in complete isolation from any northern 
species since the early Pleistocene at least, and prob
ably longer as regards any Old World species. Now 
the infertility of crosses between zebras or asses and 
domestic horses is based upon a separation that does 
not appear to date earlier than the late Pliocene. 
Beyond that they must be derived from a common 
stock. The autochthonic Argentine horses were there
fore not any more nearly related to Equus caballus 
than are the zebra or the ass. They should therefore 
be equally infertile when crossed with the domestic 
stock. (The degree of infertility of distinct species 
varies in different families of mammals; but the 
known facts regarding the horse, asses, and zebras 
afford a measure of its degree in this family.) So 
far as I know there is no record of infertility in such 
crosses, and since, as I am informed, the wild horses 
are caught and domesticated on the pampas just as 
they were in the western United States, any such 
infertility could scarcely escape notice. This would 
seem to me to be a decisive argument against the 
theory that the existing wild horses of South America 

are descended either wholly or partly from any sur
viving native stocks. The argument would apply 
with less force to the wild horses of the western 
United States and Mexico, yet even with these it 
would appear to be a strong point. But the geologic 
evidence against the survival to modern times of any 
native horses in North America is very nearly conclu
sive in itself.

Even if we admit that some of the native horses 
may have survived in the Argentine until the time of 
the Spanish settlement—and 1 think that the evidence 
for that contention is strong, and that it is quite in 
conformity with some other features in the faunal 
history of South America—the native stock would pre
sumably be no more able to interbreed with domes
ticated or feral stock of Equus caballus than could the 
quagga in South Africa. It would remain separate 
and immiscible until exterminated. No strain of it 
could survive in the modern feral horses.

W. D. Matthew.
American Museum of Natural History, 

New York, January 15.

Specific Heats and the Periodic Law.
At his last Friday evening lecture at the Royal In

stitution Sir James Dewar announced his somewhat 
startling discovery that at temperatures of about 200 
absolute the specific heats of the elements are periodic 
functions of the atomic weights, and are therefore not 
in accordance with Dulong and Petit’s law (estab
lished at ordinary and higher temperatures). May I 
venture to point out that a simple consideration of the 
difference of conditions in the experiments of Sir 
James from those of Dulong and Petit may ultimately 
harmonise the two sets of results?

From Guldberg and Wage’s “mass law” it follows 
that the velocity increases with the mass (atomic 
weight), but this increase of velocity takes place at 
higher temperatures at a very much greater rate, with 
the result that at higher temperatures the atomic mass 
becomes relatively less important, i.e. the special atomic 
properties will be less emphasised. The velocity factor 
becoming so predominant, a proportionately smaller 
additional increase of (heat) energy will be required to 
raise the mass to a higher temperature, i.e. the specific, 
heat will be inversely proportional to the mass (Dulong 
and Petit’s law). At very low temperatures—say at 
about 200 absolute—when the velocity is very small— 
almost negligible—the mass of the atom is the pre
dominant factor, and hence we find a periodic function 
of the atomic weight as the expression of the specific 
heat as well as of the other (physical and chemical) 
properties. The above suggestion might be tested by 
experiments to find a temperature at which neither 
the Dulong and Petit nor the Dewar law would be 
strictly obeyed. H. Lewkowitsch.

22 Meadway, Hampstead Garden Suburb, N.W., 
January 31.

The End-product of Thorium.
In continuation of our letter published in Nature 

of February 5, containing a suggestion as to the 
nature of the end-product of thorium, we would point 
out that, of course, our view involves atomic weights 
for the various disintegration products of thorium 
higher than is ordinarily assigned to them, and that 
therefore the determination of the atomic weight of 
any one of them would afford a test of the truth of 
the hypothesis. J. Joly.

J. R. Cotter.
Iveagh Geological Laboratory, Trinity College, 

Dublin, February 7.



FIORDS AND OTHER INLETS OF THE 
SEA.1

1 “ The Nature and Origin of Fiords.” By Prof. J. W. Gregory, F.R.S. 
Pp. xvi-t-542+viii plates. (London : John Murray, 1913.) Price 16s. net.

LIKE an experienced teacher, Prof. Gregory 
begins his book on “The Nature and Origin 

of Fiords ” by a definition of its subject. Fiord is 
a Scandinavian word, and fiords are common on a 
large part of the coast of Norway, but the term is 
often used vaguely, and sometimes, as we shall 
see, with unjustifiable restrictions. With him it 
denotes an inlet of the sea, bounded by lofty and 
steep opposing walls; piercing far into the land, 
and consisting of long straight reaches, which 
turn and receive their tributaries at sharp angles. 
Thus, though a fiord is a sea-drowned valley, not 
all such valleys can be called fiords. It has been 
carved, as the definition suggests, in a plateau 
more or less elevated, which consists of hard 
rocks, and it is named a fiard when this 
plateau is low, the difference between the 
two being obviously varietal rather than 
specific, and a comparatively slight 
elevation, on such a coast as that of Nor
way, might show the one to end in the 
other. It remains narrow to its seaward 
end, thus differing from an ordinary estu
ary, which widens in that direction, so 
that waves may have helped in forming it, 
while they have done little for the fiord; 
and when one of the former has an irre
gular outline, and is bordered by bold 
rugged hills, it is designated a ria, from 
a Spanish name. Fiords are frequent in 
the northern and southern portions of the 
globe, and practically absent from the 
more tropical regions; they also often 
bear marked signs of glaciation. That, 
however, does not prove them to have 
been excavated by ice, or justify refusing 
to give the name fiord to a submerged 
valley with the other qualifications, for 
any such limitation is importing a hypo
thesis into a definition. This geo
graphical distribution, however, is a fact, 
and Prof. Gregory attributes it to terres
trial conditions, which make oscillations 
in level more frequent in the higher than 
in the lower latitudes.

From this preliminary discussion he proceeds 
to describe concisely the fiords in the several parts 
of the globe, in order to ascertain, by inductive 
study of their phenomena, by what agencies they 
may have been formed. Beginning with those of 
Norway, the home of the name, he points out the 
more important features in each, its relation to 
the neighbouring district, its outline and dimen
sions, with details, whenever obtainable, of its 
subaqueous contour. The Sogne fiord in Norway, 
one of the most accessible to English visitors, 
exhibits the characteristic features of such an inlet, 
especially in its upper branches, not less distinc
tively than that grand example, Milford Sound, 
in New Zealand (Fig. 1). The sides, to summarise 
Prof. Gregory’s description, are high and steep, 

not broken by deep gullies, so that the streams 
rising on the unlands frequently descend as water
falls over the walls instead of as cataracts hidden 
in deep gullies. We may therefore conclude that 
these cascades are comparatively modern—more 
modern, for instance, than in the Alps, where the 
other habit is the more common. Those side
walls also are often subparallel, so that the fiords 
for considerable distances are uniform in width, 
their valleys also taking a straight course. The 
most typical Norway fiords are surprisingly deep, 
the maximum in the Sogne fiord being almost 
4000 ft., and the walls descend for a long way 
beneath the surface of the water with as steep a 
slope as they have for some 2000 ft. above it. 
Thus a cross-section of their floors is trough-like, 
but the longitudinal one is a concave curve. In

Big. [i.—Map of Milford Sound, New Zealand. From “ The Nature and Origin of 
Fiords.”

some cases the fiord bed rises and falls more than 
once in this direction, as in some Alpine and 
Scotch lakes, but in most cases, though not in all, 
the fiord has an outer (submerged) rim, sometimes 
narrow, sometimes comparatively wide, which 
prevents a free influx of the deeper ocean water. 
This, though it may sometimes consist of moraine 
deposited by a retreating glacier, or of ordinary 
detritus, like the bar at the mouth of an estuary, 
must often be, as Prof. Gregory explains, a true 
rock barrier. This last characteristic, together 
with their ice-worn rocks, the truncation of spurs 
from the mountain on either side, and their geo
graphical distribution, have caused some geologists 
not only to attribute fiords to glacier erosion, but 
also to refuse the name to any similar submerged 
valley which could not have been formed in this 
way.



But besides the general objection to this limita
tion, which has already been mentioned, the Dal
matian coast can show fiords as characteristic as 
those of Norway, though glaciers can never have 
been more than unimportant features on even the 
highest of the Dinaric Alps (Fig. 2). A glacier 
which continues to descend a main valley after 
those in the lateral glens have shrunk and ceased 
to be tributaries, may have converted the latter 
into hanging valleys; its ice-stream may have 
replaced the rugged ends of spurs by smooth 
facets, but a river also, in similar circum
stances, can produce the one and the other, and, 
in many cases, as Prof. Gregory shows, it can be 
proved that the valleys occupied by fiords are 
pre-glacial.

But, as he proceeds to point out, the larger 

in the Geological Magazine for 1905, where the 
surface is comparatively “ raw ” ; for the “ leading 
lines ” in such an example as the Jordan valley can 
only be discovered by close study of the geology. 
In such cases the older name, trough-fault valley, 
seems preferable. Apart, however, from this 
question of nomenclature, Prof. Gregory supports 
his view, both against ice-excavation and in favour 
of earth movements, as the primary cause of 
fiords, with arguments which will be very difficult 
to overthrow. But we must conclude, and do this 
by expressing our hearty thanks to him for this 
admirable history of fiords and other forms of inlets 
of the sea. It will be a great boon to students, 
for it is a veritable encyclopaedia, full of important 
facts, the collection of which must have entailed 
long and patient labour, because they are scattered

Fig. 2.—Cattaro Bay, the inner Branch of the Cattaro Fiord. The spurs on the fault block on the left side of the view show triangular 
facets due to faulting. The precipitous slope above Cattaro, on the right margin of the view, is a fault-scarp. From “ i’he 
Nature and Origin of Fiords.

features of fiords—the straight channels ter
minated by a sharp twist, the high angles made 
by tributary valleys, indicate a close connection 
with the greater earth movements which have 
determined the main physical features of the 
region. A set of diagrams brings out clearly the 
frequent relation between the fiords, the lakes, the 
mountain ranges, and the shore lines in different 
regions, showing that the first and second very 
frequently follow the course of important faults. 
This seems indubitable, but we must remember 
that the work of the latter, though indispensable 
as a preliminary, has had an indirect, rather than 
a direct, effect in producing the present scenery. 
In regard to this a too frequent use of the term 
“ rift valleys ” may sometimes mislead : for a rift 
means a lateral rather than a vertical displace
ment, and should only be applied, as I pointed out 

| about many publications in sundry languages, and 
I often not readily accessible.

T. G. Bonney.

EDUCATIONAL LEGISLATION IN 
NEW SOUTH WALES.

'T'HE economic, social, and educational problems 
J- which present themselves for solution in 

the free atmosphere of our more prosperous 
colonies, unhampered by tradition and conventions, 
and with their fresher outlook, often present 
features in the attempt to solve them well worthy 
the attention and possibly the emulation of those 
engaged upon similar questions at home.

We are on the eve of great educational changes, 
if we are to trust the somewhat vague utterances 
of the Lord Chancellor and of the Minister for 



Education; and amongst them there are few 
reforms more urgent than the adoption of 
measures which will secure to the nation the fullest 
advantage of the best brains of its children.

The measures recently enacted by the legislature 
of New South Wales, as explained in a paper by 
Prof. H. S. Carslaw, reprinted from the University 
Review of Sydney, of July 13, 1913, which have 
for their object the opening of a clear road to the 
poorest scholar of talent and ability in the State 
from the elementary school to the university, 
deserve the closest attention of all who are inter
ested in the highest welfare of the mother country.

The Act is an attempt to bring educational 
opportunity within reach of all those who, by 
ability, attainments and character, without dis
tinction of class, can worthily take advantage 
of it.

It seeks to coordinate effectively the secondary 
schools, both public and private, with the univer
sity, so “that under it the best pupils of the 
schools will have unrestricted access to the highest 
available education,” and to complete the educa
tional system built up in the State during recent 
years so as to form “ a progressive and continuous 
whole,” from the primary through the secondary 
and technical schools to the university. In the 
words of Mr. Carmichael, the Minister of Educa
tion, “We want to make the university the final 
effort in the educational scheme as laid down by 
the Government; to exclude nobody, but to 
include everybody who has brains and application.

To this end a scheme of university exhibitions 
has been arranged allotting one to every five 
hundred of the population who are between the 
ages of seventeen and twenty, and exempting the 
holders from the payment of matriculation, tuition, 
and degree fees to the university.

There will thus be, on the basis of the present 
population of New South Wales, about 200 uni
versity exhibitions to award in 1914, and taking 
the average university course as four years, there 
would accordingly be, when the scheme is in full 
working order, 800 students enjoying the advan
tages of the Act in any one year.

But the cardinal feature of the scheme is to be 
found in the methods of award. All attempts at 
determining the merits of the candidates solely by 
an external examination, such as that of matricula
tion, are abandoned. Instead thereof, a system 
of leaving certificates is established, for which 
pupils in the duly registered high schools, whether 
State or private, which offer at least a four-year 
course beyond the primary stage approved by a 
specially constituted board upon which the uni
versity is largely represented, are eligible, provided 
they have passed through the complete four-year 
course to the satisfaction of the principal alike 
in respect of attainment, conduct, and personal 
character.

The pupils are then required to pass an examina
tion in at least four subjects of their school course 
to the satisfaction of a board of examiners com
prised of four officers of the department of public 
instruction and four professors or teachers of the 
university nominated by the senate.

The leaving certificate is thus awarded (a) upon 
the result of the four years’ work in the high 
school; (b) upon the successful passing of an 
examination in certain subjects of the school 
course, and those pupils who take the highest 
places in the examination list are awarded the 
university exhibitions.

To meet, however, the cases of persons who 
have been privately educated or who have pursued 
their studies in later years and are thereby pre
cluded from obtaining leaving certificates, a 
number of university exhibitions not exceeding 
five per cent, are offered annually to such persons 
who pass certain prescribed examinations. 
Provision is also made for students in evening 
tutorial classes.

Merely to exempt pupils from fees would not, 
however, remove the obstacles in the path of 
deserving but poor students, and so arrangements 
are made to meet such cases by bursaries in aid 
of their maintenance during the whole period of 
their studentship.

As will be inferred from the foregoing state
ment, the proposals are really a long step in the 
direction of making the university free to all 
competent students, and to meet this the Govern
ment is prepared largely to increase the State 
endowment, so that the university shall not be 
crippled in its resources or development.

It is part of a policy, in the words of Lord 
Haldane, to “ secure for our national endeavours 
the help of our best brains,” and that is its 
justification, and the reason why the experiment 
in New South Wales is deserving of the most 
serious consideration at the hands of our educa
tional administrators at home.

There are those who doubt “whether the true 
educational ideal for an industrial community is 
that of an open road from the elementary school 
to the university,” but if the university embraces, 
as it should, not only provision for the highest 
learning in all branches of knowledge, but also, 
as it should, training in their application, there 
need be little fear that the offer of “an open road ” 
will not redound to the lasting good of the nation.

J. H. Reynolds.

DR. ALBERT GUNTHER, F.R.S.
ALBERT CHARLES LUDWIG GOTTHILF 

Fi- GUNTHER, whose death on Feburay 1 
we announced with regret last week, was 
descended from a family which settled in 
and about Mohringen on the Filder Plateau 
at the beginning of the fifteenth century, 
his father, the Estates Bursar of Mohringen, 
having taken up his residence in Esslingen, where 
Albert was born on October 3, 1830. After 
attendance at the Stuttgart Gymnasium, his family 
destined him for the Lutheran Church, and with 
that view he was trained at the Theological 
College of Tubingen, where, as a student con
nected by descent with the Duke of Wurtemberg, 
he had free education. But science and medicine 
had greater attractions for the young naturalist, 
especially under such a teacher as Johannes 



Muller, so that, after graduating as M.A. and 
Ph.D., and studying at Berlin and Bonn, he 
by and by became M.D. of Tubingen. Moreover, 
he, as a citizen of Prussia, did his share of military 
duties, and acquired the skill in the use of fire
arms that made him so good a sportsman 
in field and cover. He also published an 
account of the “Fishes of the Neckar,” and a 
“Handbook of Medical Zoology”—visiting 
London thereafter in 1856.

Dr. Gunther’s writings had attracted the atten
tion of Sir Richard Owen, and when they met in 
the British Museum, a friendship sprang up be
tween them, the result of which was that he was 
ere long placed in charge of the fishes, amphibia, 
and reptiles in the museum. Few men could 
more conspicuously have justified the choice thus 
made, both by his contributions to systematic 
zoology and his capacity for administration. Thus 
settled at his favourite pursuits and surrounded 
by congenial companions, there issued from his 
pen a great landmark in zoology, viz. his ten 
volumes on Colubrine snakes, Batrachia salientia, 
and fishes; and, in addition, the Ray Society 
issued his fine volume on the “ Reptiles of British 
India.” His and Sir Lambert Playfair’s beauti
fully illustrated work on the fishes of Zanzibar 
next appeared. ' With a critical eye to artistic 
work he had enlisted the aid of that lithographer 
facile princeps, G. H. Ford, so that almost all 
his papers and works were illustrated by' this 
skilful yet delicate artist till his death in the 
’seventies. To the Royal, Linnean, and 
Zoological Societies he contributed a long list of 
important papers, both systematic and structural, 
such as his well-known memoirs on Ceratodus and 
Hatteria (Sphenodon).

But the foregoing give only a partial view of 
the results of Dr. Gunther’s well-directed energy, 
laborious research and unflagging zeal. His 
“Fische der Sudsee,” “Gigantic Land Tortoises,” 
his most useful “ Introduction to the Study of 
Fishes,” his massive volumes on the “shore,” 
“deep-sea,” and “pelagic” fishes of the 
“Challenger,” and the “Report on the Batrachia 
of Central America,” have further to be taken 
into account. It may be truly said that no pre
decessor in his office did more continuous or more 
valuable work as a systematist than he. Besides, 
Dr. Gunther was the founder and first editor of 
the Zoological Record, now carried on by the 
Zoological Society; and for thirty years he was 
the chief editor of the Annals of Natural History.

Yet another side of his wonderful energy and 
tenacity of purpose has to be recorded. The 
routine work in the British Museum is no light 
burden even for the robust, but Dr. Gunther’s 
term of office embraced a critical period, viz., after 
he became Keeper of the Zoological Department. 
Whilst to Sir Richard Owen belongs the honour 
of the scheme for a national natural history 
museum, to Dr. Gunther fell much of the work 
of designing the galleries: and cases, and, more 
than all, of transferring the gigantic collections 
to their new home. The minute of the trustees 

attests how ably and how successfully he accom
plished this difficult task. It is interesting that, 
even at this early period, Dr. Gunther was in 
favour of metal cases, though these were not 
adopted—probably on the score of expense. His 
personal influence with naturalists, travellers, and 
owners of estates at home and abroad was of 
infinite importance throughout to the national 
collection, further, he reorganised the duties of 
the trained attendants in the museum, and thus 
relieved the: scientific staff, which was gradually 
increased from four to thirteen scientific men, 
whose names are those of authorities in their 
several departments. ' To Dr. Gunther is also 
largely due (1) the formation of a general library 
—so valuable, especially to zoologists—and (2) the 
designing of a separate spirit-room for the safety 
of the vast collections in jars, as well as for 
that of the institution itself. He retired from the 
office of keeper in 1895.

Considered from the point of view of his study, 
Dr. Gunther was the foremost man of the day 
in his department; but he was also an accom
plished field naturalist, equally at home in park 
and covert, or by lake and river. In his 
earlier days he was remarkably agile and hardy, 
and used to say he gained as much knowledge of 
natural history in the field as In the closet. Nor 
was he less keen on board a boat or yacht at 
sea; indeed, he more than once was the only 
effective zoologist on deck, as, for instance, when 
the late distinguished Prof. Kolliker enlisted him 
on a dredging expedition off the southern coast. 
His tanks for the preservation of rare or inter
esting forms for the British Museum were always 
in evidence on such occasions, and he spared 
neither labour nor care in the pursuit of his fishes 
and other forms. His home, moreover, reflected 
the dominant tastes of the man. Tree-frogs, 
chameleons, which fought for the best perch near 
the fire with tiny parrots, bird-cages indoors, and 
aviaries outside, the wonderful black and white 
gracle, the legacy of the late Lord Lilford, and 
other pets, made every visit memorable after 
his retirement from the museum ; and the same 
may be said of the trees, shrubs, and flowers in his 
garden.

Thus his busy life passed to his eighty-fourth 
year when grave abdominal symptoms necessitated 
an operation, which, at first apparently success
ful, terminated his distinguished career. He was 
buried in Richmond cemetery, in the midst of a 
circle of sympathetic scientific friends.

Dr. Gunther was the recipient of many honours 
from learned societies in Europe and America, 
whilst at home he had filled the offices of vice- 
president of the Royal Society, president of the 
Biological Section of the British Association, and 
president of the Linnean Society. He received 
the royal medal of the Royal Society, and the 
gold medal of the Linnean Society, as well as 
the.medal of the Avicultural Society.

He was twice married—his first wife, Roberta 
McIntosh, many of whose exquisite coloured 
drawings have been published by the Ray Society, 



dying in 1869 on the birth of her son, Robert, 
now the zoologist, geographer, and antiquarian 
of Magdalen College, Oxford; his second wife 
was Theodora Drake, of Fowey, a lineal descend
ant of a brother of Admiral Drake, who, with a 
son, survives him. Dr. Gunther was one of the 
kindest parents, ,and spared neither time nor 
pains for the comfort, education, and happiness 
of his family, to whom, and to all who knew 
him intimately, he was endeared.

As a great systematic zoologist, as a naturalist 
who had early and independently worked out 
many of the problems of the distribution of 
animals, as a man of untiring energy and great 
powers of administration—these, and his solid 
work in the museum he loved so well, will ever 
be his best monument.

NOTES.
The King, accompanied by the Queen, opened the 

new session of Parliament on Tuesday, February 10. 
In his speech to the assembled Houses, he stated 
that among other measures to be presented would be 
one to give effect to the proposals, which were 
announced last session, for the development of a 
national system of education.

Prof. J. G. Frazer has been elected a member of 
the Athenaeum Club under the provisions of the rule 
which empowers the annual election by the committee 
of three persons “of distinguished eminence in science, 
literature, the arts, or for public service.”

We announce with much regret the death on Febru
ary 6, at sixty-five years of age, of Mr. H. B. Wood
ward, F.R.S., formerly assistant-director of H.M. 
Geological Survey.

According to the Revue Scientifique the Russian 
Minister of Public Instruction has made a grant of 
100,000 roubles (10,570k) to the St. Petersburg 
Academy of Sciences to assist a search for radio-active 
minerals throughout the Russian Empire.

The death, on January 12, is announced, at sevepty- 
seven years of age, of Dr. C. M. Woodward, emeritus 
professor of mathematics and applied mechanics in 
Washington University, and past-president of the 
American Association for the Advancement of Science.

At the annual general meeting of the Royal Astro
nomical Society, to be held to-morrow, February 13, 
the gold medal of the society will be presented to Prof. 
Max Wolf, director of the Heidelberg Observatory, 
for his work in celestial photography and spectro
scopy. Prof. Wolf is expected to be present at the 
meeting.

Dr. W. E. Farabee, who is leading an expedition 
in Brazil on behalf of the University of Pennsylvania, 
has sent home word of the success of the first part 
of his journey. He had passed through the territory 
inhabited by the Macusi Indians, and had encountered 
several of the Carib tribes that were supposed to have 
disappeared, including the Wai Wai tribe. The ethno
logical study of these early inhabitants of the Carib

bean region is one of the main objects of the expedi
tion.

Sir Ernest Shackleton stated at the Royal Geo
graphical Society on Monday that on his forthcoming 
Antarctic expedition he proposes to take four geo
logists, two meteorologists, and two biologists. His 
scientific staff will be distributed as follows :—Trans- 
Continental party, one geologist; western party to
wards Graham Land, one geologist and another man 
of science; eastern party to Enderby Land, one geo
logist; Weddell Sea base, one meteorologist and one 
biologist; on board the ship one biologist, and Captain 
Davis, hydrographer; supporting party from the Ross 
Sea side, one geologist. The various parties will be 
sure to bring back sufficient results to justify the 
purely scientific side of the expedition. The main 
object of the expedition is the crossing of the south 
polar continent from sea to sea; and the very nature 
of the journey will solve the question of a divided or 
a single continental mass.

Correspondents of The Times report that four 
slight, though distinct, earthquake shocks were re
corded on February 10 by the seismographs at Albany 
and Washington. The tremors extended from Brook
lyn to Buffalo, through Connecticut and Pennsylvania, 
and north to the district along the St. Lawrence 
River. The seismograph at the Museum of Natural 
History in New York shows that the shocks began 
at ih. 35m. p.m., and ended at ih. 37m. 30s. Two 
pronounced earthquake shocks were registered by the 
seismograph at Toronto Observatory—one at 11.30- 
a.m. and the other at 1.29 p.m. The shocks were 
felt generally throughout the province. The entire 
St. Lawrence valley around Montreal was also 
affected.

As announced in The Times of January 30, Lord 
Tankerville has presented to the Zoological Society 
a young pair of the white cattle from his park at 
Chillingham, Northumberland. According to an 
article in the same journal of February 2, the animals 
were caught as yearlings by enticing them with food 
into a trap. Although the Chillingham and other 
white park cattle are often termed “wild,” they are 
really descendants of domesticated breeds which have- 
reverted to a semi-wild state.

Information has been received that through the 
generosity of Mrs. Rotch, the observatory at Blue 
Hill, near Boston, founded by the late Prof. Lawrence 
Rotch, for the study of the upper air, and partially 
endowed by his bequest of fifty thousand dollars, has 
been established for five years in connection with Har
vard College. Mr. McAdie, formerly in charge of the- 
Californian section of the United States Weather 
Bureau, has been appointed director of the observa
tory, and at the same time professor of dynamical 
meteorology in Harvard University. We also under
stand that provision is to be made in connection with 
the French department of war for continuing the 
aerological work carried on by the late M. Ldon 
Teisserenc de Bort, at his observatory at Trappes.

We learn from The Times that the Austrian Geo
graphical Society has decided to honour the memory 



of Captain Scott by the posthumous award of the 
Hauer medal, the highest distinction the society has 
to offer. Another tribute to Captain Scott’s memory 
is the erection, on the Col du Lautaret, a pass in the 
French Alps, at the suggestion of Dr. Charcot, of a 
rough stone cairn with a bronze tablet bearing the 
inscription :—•“ Captain R. F. Scott, of the English 
Navy, who, on his return from the South Pole, died 
bravely with his companions for his country and for 
science about March 25, 1912, stayed at Lautaret in 
March, 1908, to prepare for that memorable expedi
tion.”

As there will be no meeting of the British Associa
tion at home this year, it is proposed to hold in Edin
burgh on Tuesday, September 8, and the four follow
ing days, a' conference of observers and students of 
meteorology and allied subjects. One of the objects 
of the conference is to bring together observers in 
meteorology, climatology, oceanography, limnology, 
atmospheric electricity, terrestrial magnetism, and seis
mology, as well as persons who are interested in the 
discussion of the observations. Special attention is to 
be directed to the teaching of meteorology in schools 
and to the relation of meteorology to aviation. To 
ensure the success of the conference, it is important 
that the organising committee should know as soon 
as possible the names of those who propose to attend, 
and such persons are invited to communicate with 
Mr. F. J. W. Whipple, honorary secretary, at the 
Meteorological Office, South Kensington, S.W. The 
representative character of the organising committee, 
of which Dr. W. N. Shaw is chairman, and to which 
further additions are to be made, augurs well for the 
success of the conference.

It is with sincere regret that we record the un
timely death of Major G. E. H. Barrett-Hamilton, 
which, according to a cable message received at the 
Natural History Museum, occurred on January 17 from 
heart failure in South Georgia, where the deceased 
naturalist was conducting an investigation into the 
whaling industry on behalf of the Colonial Office and 
the museum. Of Irish nationality, and inheriting a 
patrimony at Killmanock, county Wexford, Major 
Hamilton was born in 1871, and was educated, first at 
Harrow, and finally at Trinity College, Cambridge. 
Very soon after taking his degree—if not, indeed, 
before—he began to devote attention to the mammals 
of the British Isles, one of the earliest—if not the 
very earliest—of his papers being on the marten in 
Ireland, published in The Zoologist for 1894, while in 
the following year he established, in conjunction with 
Mr. O. Thomas, the distinctness of the Irish stoat. 
This line of research culminated in “A History of 
British Mammals,” of which fourteen parts have been 
already issued, this being the only work in which the 
subject is treated on a thoroughly modern scientific 
basis, and which will remain as the best memorial 
to its talented author. In 1896 Major Barrett-Hamil
ton accompanied Prof. d’Arcy Thompson to Bering 
Sea, as the British representatives on the Fur-Seal 
Commission, in which capacity he did a large amount 
of excellent work. This no doubt led to his being 

appointed last summer to the aforesaid South Georgian 
whaling mission, on which he started in October.

The executive committee of the fourth International 
Botanical Congress, to be held in London next year, 
in conjunction with Dr. Briquet, the rapporteur 
general for the section of nomenclature, has issued 
a circular relating to the work of this section at the 
congress. This will consist in the completion of the 
rules of botanical nomenclature, issued as the result 
of the meetings at Vienna (1905) and Brussels (1910), 
by the settling of certain points left over from those 
meetings. The programme of work for 1915 was 
defined by the congress of 1910 as follows :—(1) To 
fix the starting point for the nomenclature of (a) 
Schizomycetes, (b) Schizophyceae, (c) Flagellatae, (d) 
Bacillariaceaa; (2) to compile lists of nomina generica 
utique conservanda for (a) Schizomycetes, (b) Algae,, 
(c) Fungi, (d) Lichens, (e) Bryophyta; (3) Compilation 
of a double list of nomina generica utique conservanda 
for the use of palaeobotanists; (4) discussion of motions 
relating to new points which were not settled by the 
rules adopted at Vienna and Brussels. The carrying 
out of this work has been entrusted to two com
mittees under the direction of a rapporteur giniral, 
Dr. J. Briquet (Geneva), assisted by Prof. H. Harms 
(Berlin). Copies of this circular, which contains lists 
of the committees and subcommittees for the various 
groups and other information, may be obtained from 
the general secretary, Dr. A. B. Rendle, British 
Museum (Natural History), Cromwell Road, S.W.

Detailed plans have been published for the work 
of the British Antarctic Expedition under Mr. J. 
Foster Stackhouse. The main object will be to ascer
tain something of what lies between King 
Edward VIL Land in the Ross Quadrant and Graham 
Land in the Weddell Quadrant, and whether the 
former is a part of the Antarctic continent, or insular. 
The expedition will use Scott’s vessel, the Discovery,. 
which is intended to leave London on August 1, 1914. 
She is to proceed by Cape Town and Bouvet Island, 
the Sandwich Islands, and South Georgia to the 
Falkland Islands, and thence to sail for Graham Land 
at the end of 1915. Here exploration and scientific 
work are to be .carried on for a year or more, the 
Discovery meanwhile working south and east. The 
landing party, having been relieved and reprovisioned, 
will explore between Graham Land and King 
Edward VIL Land in 1916, and after wintering, a 
sledging expedition will make for the Bay of Whales 
in King Edward VIL Land, whence the Discovery 
will convey them home by New Zealand and the 
Panama Canal. Lieut. A. E. Harbord, R.N., will 
command the ship, and the party will include Lord 
Congleton, Captain A. S. Cantrell, Mr. W. H. Stewart 
Garnett, and Mr. D. H. Pearson, as surveyors and 
in other capacities, while the Master of Sempill will 
undertake meteorological work and also the care of 
the electrical and motor mechanical appliances. The 
expedition is expected home in the later part of 1917, 
and its total cost is estimated at 25,000k If expedi
tions now in the Antarctic field or about to enter it 
should all succeed in their various objects, the next 
few years should bring a working outline knowledge 

I of Antarctica.



Mr. A. F. R. Wollaston on January 26 described 
before the Royal Geographical Society his journey in 
Dutch New Guinea in 1912. His principal object was 
to ascend to the snowy ridge of Mount Carstensz, and 
to see what lies beyond (which is unknown); in this 
he only just failed of success. A canoe accident (not 
the first of its kind on a New Guinea river) deprived 
him on his return journey of valuable records and 
effects. In spite of these misfortunes he has brought 
back much valuable information concerning the 
physical geography and biology of the country 
traversed (the Utakwa valley), and also its. inhabi
tants. These last he divides into the coast people 
and the mountain people, who live at elevations from 
4000 to 6000 ft. or more. He also encountered a third 
class, of wanderers believed to come from the west. 
The appearance and habits of the mountain people,, and 
their struggle for existence, were vividly described. 
Mr. Wollaston was accompanied by Mr. C. Boden 
Kloss, of the Kwala Lumpor Museum, who undertook 
the zoological and botanical work; he also acknow
ledged much practical assistance from the Dutch 
authorities. As regards the physical features of the 
country, he commented (among much else of interest) 
on the remarkably complex structure of the foothills, 
and traced the diminution in the thickness of the 
jungle undergrowth at about 7000 ft. of altitude, the 
change from the lower forest trees to pandanus and 
casuarina at 8000 ft., and the disappearance of trees 
above 10,500 ft. His progress was stopped by pre
cipitous rocks and an ice-wall at 14,866 ft., not 
500 ft. below the summit-ridge.

The issue of The National Geographic Magazine 
for January is wholly devoted to a finely illustrated 
article by Mr. F. E. Johnson, entitled “Here and 
There in Northern Africa.” It contains a splendid 
series of photographs depicting the racial types, par
ticularly those of the Ouled Nail dancing girls, 
whose performances are familiar to visitors to Biskra. 
The pictures of life in the harem and in the oases 
are very striking, while those of the moving sand- 
dunes with waves like those of the sea produced by 
wind action are of special interest.

Prof. Dall’ Osso, of Ancona, announces an im
portant archaeological discovery in the shape of a 
burial-place of the Stone Age in the Valle Vibrata, 
in the Abruzzi. The bodies were not buried, but laid 
in small huts containing from two to eight each, 
arranged on low platforms sloping towards the centre. 
With a single exception the bodies all rest on one 
side, with the knees drawn up, a position not unlike 
that of the crouching pre-dynastic Egyptian, in Case A 
of the first Egyptian room in the British Museum. 
The articles found with the remains, especially the 
vases and other utensils, indicate a higher degree of 
civilisation than has been observed in other instru
ments of the Neolithic age.

Further accounts of the excavations conducted by 
the British Museum on the site of Carchemish indi
cate that the results are more important than was 
anticipated. The excavation of the Acropolis has been 
to some extent disappointing, because much was 

destroyed by Roman work in the second century. But 
a large building recently unearthed shows-a continuous 
series of reliefs cut in slabs of white limestone and 
black diorite alternatively. We have processions of 
the king, his family, and attendants. These slabs, 
which technically contrast . with Mesopotamian work 
in height of relief and broad simplicity of treatment, 
deserve comparison with the best Assyrian sculptures. 
Much more can be done if funds are forthcoming, 
and it may be hoped that immediate measures will 
be taken to complete these excavations, which promise 
to throw welcome light on the little-known Hittite 
culture.

Dr. Millard’s Chadwick Lectures on the subject of 
“The Vaccination Question in the Light of Modern 
Experience,” are well worth careful reading. We 
dislike the phrase, “The Vaccination Question,” for 
it conveys to many minds a vague notion that vaccina
tion does not protect against smallpox. The only 
vaccination question is, whether “ the Leicester 
method ’’ can so ensure a community against small
pox that the community can wisely disregard the use 
of infantile vaccination. In forty years, Leicester has 
had only forty-six deaths from smallpox; that is very 
few. Doubtless, if these forty-six persons had been 
well vaccinated just before they were exposed to the 
disease, the number of deaths would have been not 
forty-six, but none. Dr. Millard rightly says that “ in 
the rather remote contingency’ of a really serious 
epidemic of smallpox occurring again in Leicester, or 
in any town, he would advise everyone to get vac
cinated, even though they had already been once 
vaccinated.” But the phrase, “ a really serious 
epidemic,” implies a good deal of disease among those 
who have not got vaccinated. Doubtless, Leicester, 
with its magnificent sanitary service, and its not un
natural pride over its own health, and a cordon of 
less unvaccinated towns round it, is what one calls 
“ fairlv safe ”; but contingencies, even remote con
tingencies, do sometimes take form in fact. We have 
to reckon with “ unrecognised cases, especially when 
occurring in the tramp class,” and with a host of our 
individual civic and domestic responsibilities, and with 
the bare possibility that the remnants of smallpox in 
this country may of themselves increase in strength.

Vol. vh. of the Boletim do Museu Goeldi (Museu 
Paraense), which relates to ,the years 1909-10, 
although only' published in 1913, contains a narrative, 
illustrated by' photographs of natives and scenery, of a 
journey from Xingu to Tapajoz, undertaken by Dr. 
E. Snethlage, as well as a report on scientific ex
plorations in Pard by' Mr. A. Dueke.

In an article published in The Egyptian Mail of 
January 15 it is stated that, among other additions, 
the Giza Gardens have acquired a second specimen of 
the white-eared kob {Cobus cob leucotis) from the 
swamps of the White Nile. These two are believed 
to be the only' examples of this antelope brought alive 
from the Sudan, the first having been received 
nearly' two years ago. It is also mentioned that Mr. 
J. L. Bonhote, who joined the staff of the gardens 
some time ago, is at present rearranging the museum.



The report of the (Egyptian) Zoological Service for 
1912 contains reproductions from photographs of some 
of the more interesting animals in the Giza Zoological 
Gardens. The Government, it appears, has been 
taking measures for the protection of certain kinds 
of birds, particularly the cattle-egret (Ardea bubulcus). 
That species has suffered so severely from the plume
hunters that in the spring of 1912 only a single breed
ing colony remained in the whole of Lower Egypt. 
Thanks, however, to protective measures, more than 
500 young birds were bred under natural surroundings 
under the care of a watchman of the Zoological Ser
vice. In Upper Egypt one large breeding colony 
remains, and, as the watchman reported the presence 
of a very large number of young birds in the country, 
there may be others.

In Symons’s Meteorological Magazine for January 
Mr. R. C. Mossman concludes the seventh of his 
interesting articles on southern hemisphere seasonal 
correlations, with some remarks as to the practical 
value of this class of research. He considers it almost 
certain that interaction is world-wide, but that even 
to-day there are not sufficient weather data for many 
regions. As an essential feature of this study a 
bipolar campaign is suggested, and also that the 
equatorial belt should be specially investigated. The 
method of using the preceding weather in one part 
of the earth as a means of arriving at a knowledge 
of what will subsequently take place in another part 
has already had practical application in determining 
the probable intensity of the Indian monsoon. He 
thinks that the establishment of a world-bureau is 
the only way to meet the situation, owing to the 
enormous labour involved; this question has, however, 
been discussed at several of the international meet
ings, but all efforts to found such an institution have 
hitherto failed.

The December number of Terrestrial Magnetism 
and Atmospheric Electricity contains the results of the 
determinations of magnetic declination made by the 
survey ship Carnegie on the voyage from St. Helena 
to Falmouth during the autumn of 1913. From these 
results it appears that the British chart of the Atlan
tic shows the westerly declination too small by about 
0'7° over that part of the course between latitudes 
50 south and 200 north, and about the same amount 
too great between 350 and 450 north. According to a 
note in the same number the Carnegie has now re
turned to New York, having completed her circum
navigation cruise of 70,000 miles commenced in June, 
1910.

The introductory remarks on galvanometers and 
their properties with which the Cambridge Scientific 
Instrument Company prefaces its new catalogue of 
those instruments will prove of the greatest value to 
all who have to deal with electrical measurements. 
They cover such subjects as the period, the damping, 
the steadiness of the zero, the resistance, and the 
sensitiveness of the instruments, and furnish a sounder 
scientific basis for the choice of a galvanometer for 
any special purpose than can be found outside the 
scientific papers dealing with the subject. In order 

to compare different types of instruments a “ factor of 
merit” is calculated from the behaviour of each. It 
is defined as one hundred times the deflection in 
millimetres per micro-ampere at a scale distance of 
a metre, divided by the square of the undamped 
periodic time in seconds and by the two-fifth power 
of the resistance of the instrument. The values are 
roughly one hundred for the Ayrton-Mather ordinary, 
700 for the short-period instrument, 7000 for the 
Paschen, 150 for the Broca, and 100,000 for the 
Einthoven string instrument. In the last case the 
comparison is somewhat doubtful, as the deflections 
are read through a microscope, and not in the standard 
way described in the definition.

One of the subjects dealt with in a recent paper by 
Mr. B. Welbourn, entitled “ British Practice in the 
Construction of High Tension Overhead Transmission 
Lines,” and published in the Journal of the Institution 
of Electrical Engineers for January 15, was protection 
against atmospheric disturbances. He expressed the 
opinion that no necessity exists in this country for 
earth wire protection above the power lines, as experi
ence has shown that lightning troubles are very few 
and no more frequent than are mechanical faults on 
underground cables. Horn gap arresters, with or 
without choking coils, erected in the open air, 
especially in industrial districts, he condemned as 
wrong in principle, as well as being untrustworthy. 
The extensive use of electrolytic aluminium arresters 
is limited by the fact that they need charging every 
day from the line. Moscicki condensers are coming 
into favour slowly, possibly because of their high first 
cost. A novel method which has been found satis
factory has been developed by Messrs. Merz and 
McLellan, who have discarded arresters on all lines 
which are connected to the system through trans
formers. About 10 per cent, of the end turns on the 
line side of these are insulated with special materials 
to a thickness of 300 to 400 per cent, of the insulation 
on the remaining turns. Atmospheric disturbances on 
the line are reflected back by the end turns of the 
transformers, and the oscillations are damped out by 
the ohmic resistance of the line.

The Mathematical Association has issued a cata
logue of the current mathematical journals of all 
countries of the world, with lists of the libraries in 
Great Britain where they are taken in, and the dates 
at which the series commence and terminate when 
discontinued. This valuable little pamphlet is pub
lished by Messrs. G. Bell and Sons, Ltd., London, 
price 2s. 6d., and editorial communications for inser
tion . in future issues are to be sent to Mr. W. J. 
Greenstreet, The Woodlands, Burghfield Common, 
near Mortimer, Berks. The present catalogue is 
issued on the understanding that it contains a first 
draft of the titles of current mathematical periodicals. 
Many periodicals of a general character containing 
mathematical articles are also included in its scope, 
though publications such as those of our Royal Society 
are excluded. The catalogue should be in every public 
library and in the library of every mathematician; it 
contains 182 entries.



In a recent issue of The Chemical News 
(vol. cix., p. 37, January 23, 1914), Dr. J. C. 
Cain describes some new experiments on the 
estimation of alcohol in beer by Malligand’s 
ebullioscope. This instrument was invented in 
1874, and tested thoroughly at that time with French 
wines and with German and Scandinavian beers, but 
appears to have been almost forgotten. The per
centage of alcohol is determined by its influence in 
lowering the boiling point of the water; the solid 
contents of the wine and beer, being of high mole
cular weight, are almost without effect on the boiling 
point. The thermometer is provided with a movable 
scale, which can be set to correspond with the boiling 
point of water as it varies with changes in the baro
metric pressure. It is calibrated directly to correspond 
with percentages of alcohol, so that no tables or 
calculations are required. The whole determination 
can therefore be carried through in a few minutes by 
anyone who is capable of reading a thermometer. In 
a series of twenty-two analyses, the percentage of 
alcohol found in this way was usually within o-i per 
cent, of the percentage determined by the standard 
method of distillation.

The properties of alcohol and of stimulants in 
general in relation to their physiological effects form 
the subject of an address, given by Prof. H. E. 
Armstrong to the Institute of Brewing, which is 
printed in the December issue of their journal. The 
account given of the power of alcohol and its homo
logues, when used in moderate amounts, to penetrate 
the membrane which encloses the cell is a clear state
ment of facts which will have to be considered by the 
physiologist, and should do something to overcome 
the prejudice against alcohol which exists in the minds 
of otherwise fair-minded people. The ill-effects pro
duced by alcoholic beverages are more probably to be 
ascribed to the presence of small .proportions of still 
more active substances. The action of alcohol and 
similar hormones is to accelerate the rate of passage 
of water and diffusible substances through the cell 
walls. Probably the ordinary changes involved in the 
life of the living cell cannot go on without some kind 
of stimulus from without to disturb equilibrium, so 
that, particularly with a simple diet, some form of 
stimulant must be taken with the food. Such stimu
lants are not necessarily alcoholic, as one of the most 
common digestive stimulants is carbonic acid—e.g. 
aerated waters. Excess of such stimulants are con
tained in meat extracts, the supposed body-building 
power of which is almost entirely fictitious, being due 
to an increased proportion of water in the cells.

The strength of stayed flat plates forms the subject 
of a report issued by Mr. C. E. Stromeyer, chief 
engineer of the Manchester Steam Users’ Association. 
Mr. Stromeyer has analysed and correlated a number 
of experiments on this subject, an<j suggests empirical 
formulae for practical use. Some interesting informa
tion is included regarding working conditions. Thus, 
one of Mr. Stromeyer’s inspectors examined recently 
a loco-portable boiler, and found that the firebox had 
wasted almost to the vanishing point. The thickness 

of the crown plate, as gauged by the inspector, varied 
from one-thirty-second to one-sixteenth inch, yet this 
flat plate had withstood satisfactorily a working 
pressure of 70 lb. per sq. in., the stays being pitched 
at 5jX4j in. centres. No bulging was reported. 
Reference is made to Bach’s experiments, and we are 
reminded that fuller details of these experiments may 
be expected shortly;

Teachers of geography who have adopted modern 
methods of instruction should examine the coloured 
“Contour Hand Maps” of the counties of England 
and Wales which are being published at the price of 
2d. net each by Messrs. G. W. Bacon and Co., Ltd. 
Judging from the eight specimen maps which have 
been received, teachers will have no difficulty in devis
ing an abundance of practical exercises which will 
make easy to young people an appreciation of the 
relief of an area from a study of its contoured map.

OUR ASTRONOMICAL COLUMN.
Detonating Fireball of January 19.-—Mr. W. F. 

Denning writes :—“ A few minutes after 7 p.m. on 
January 19 a magnificent meteor was seen at Read
ing, Oxford, and other places in that part. It illu
minated the sky with a brightness superior to the full 
moon, and startled many persons as the night had 
been very dark, and the transformation was almost 
instantaneous. The fireball traversed a long arc ex
tending probably over 6o°, at a slow rate of motion, 
the estimated duration being from five to seven 
seconds.

“ A few minutes after the meteor had disappeared 
a heavy sound as of distant artillery was distinctly 
heard at many places, and there was a decided vibra
tion of houses, the windows shook, crockery ware 
rattled, &c., as during an earthquake. At Oxford 
there was a loud report rather like thunder. At 
Finstock, Oxon., the noise is said to have resembled 
the boom of a heavy gun rather than a clap of 
thunder. At Shinfield, near Reading, and at other 
places in Berks, the doors and windows rattled. Cer. 
tain persons who did not see the meteor thought that 
the disturbance was due to an earthquake shock. At 
Wallingford the sound followed the light three 
minutes, so that the explosion may have been about 
thirty-seven miles distant. This represents the motion 
of sound in ordinary air. In the rarer atmosphere of 
great elevations it travels much slower, and the dis. 
tance may therefore have been greater. The fireball 
seems to have passed from N.E. to S.W. from Hert
fordshire to Berkshire, at a height of about fifty-one 
to eleven miles. It had a luminous flight of about 
sixty-seven miles', and a velocity of about twelve miles 
a second.

“During the last fifteen years an unusually large 
number of fireballs have appeared in the month of 
January. Mrs. Fiammetta Wilson has informed me 
that there is an old Roumanian superstition that 
bolides may be abundantly observed from January 
14-20, and especially on January 19.”

Comet 1913/ (Delavan).—Dr. G. van Biesbroeck, 
of the Uccle Observatory, sends to the Astronomische 
Nachrichten, No, 4711, his determinations of the para
bolic elements and ephemeris of comet 1913/, dis
covered by Delavan. The former are based on ob
servations made on December 19 and 29, 1913, and 
January 14 of this year, and the ephemeris satisfied 
the latest observation of this object made on January



22. The following is the portion of the four-day 
ephemeris for the rest of the present month :■—

oh. M.T. Berlin.
R.A. (true) Dec. (true) Mag.
h. m. s.

Feb. 13 ... 2 38 59 ... 4-o 487 ... io-8
17 39 27 I 3I-0 ... »,
21 40 II 2 13'8 J’
25 41 9 2 57-0

March 1 ... 2 42 22 ••• +3 40-7 io-8
The brightness is calculated on the assumption that 
on December 17 the comet was of magnitude no.

Dark Regions in the Sky.—Prof. Barnard contri
butes some valuable observations regarding the appear
ance of the very dark areas in star clouds and nebulae 
which have attracted attention from time to time. The 
number of such areas is quite considerable, and he 
promises at some future time to make a catalogue of 
them. In his paper to the current number of The 
Astrophysical Journal (vol. xxxviii., No. 5) he describes 
two of these remarkable areas, namely, one in the star 
cloud of Sagittarius, and another in the nebulous 
stream south of p Orionis. While photographs of the 
Sagittarius star cloud show a small and definite spot, 
Prof. Barnard has made numerous visual observa
tions and has been led to the result that the object is 
not a vacancy among stars, but a more or less opaque 
body. With regard to the second dark area, the dark 
notch in the nebulous stream is, as he says, “ clearly 
a dark body projected against and breaking the con
tinuity of, the brighter nebulosity.” He further 
states :—“ Possibly this is a portion of the nebula 
itself nearer to us, but dark and opaque, that cuts 
out the light from the rest of the nebula against which 
it is projected.” Visual observations by him with the 
40-in. refractor confirmed his view that an obscuring 
medium was the origin. It is interesting to direct 
attention to the photographs of some spiral nebulas 
seen edgewise as photographed by Dr. Isaac Roberts, 
such as IjJV 24 Comae Berenicis, where it is stated, 
“the photograph shows the nebula to be, almost 
certainly, a spiral viewed edgewise, the dark line 
across it being caused by the fainter portion of the 
nebulous convolutions being now turned towards the 
earth; they would thus be dense enough to obscure 
the nucleus and its surroundings, but not bright 
enough to impress the film, they thus appear as a 
dark line.” Markings somewhat analogous to that 
described by Prof. Barnard in the nebulous stream 
of p Orionis are illustrated in Roberts’s nebulous 
region round the cluster N.G.C., Nos. 2237-39 Mono- 
cerotis, in which “black tortuous rifts meander 
through the nebulosity . . . margins are sharp and 
well defined . . . like cleanly-cut canons.”

A REVIEW OF GEOGRAPHICAL REVIEWS.

BY means of a brief survey of some of the more 
important articles which have appeared in recent 

issues of leading foreign geographical periodicals, it 
is possible to compare and in a measure contrast 
the trend of geographical study in different countries. 
We may broadly classify such articles mainly under 
the departments of (1) travel and exploration, wherein 
travellers present general accounts of their observations 
and experiences, (2) physical geography, (3) human 
geography, and (4) cartography and geography. It is 
to be expected that at the present stage of the world’s 
progress the department of travel should be finding 
a place of lower importance relatively to the rest than 
that which it formerly occupied; it is also natural 
that this tendency should be more clearly remarked 

in foreign publications even than in our own Geo
graphical Journal, in view of our wide territorial 
interests.

During the past year, however, we find evidence 
in all the geographical publications under notice of 
the international character of the interest in Arctic 
and Antarctic research, with especial reference to the 
work of Filchner in Petermanns Mitteilungen, and of 
V. Steffinsson in the Bulletin of the American Geo
graphical Society, together with universal apprecia
tion of the results of Scott’s expedition. For the rest, 
Dr. F. Kuhn dealt at some length in the Mitteil
ungen of July with his visit to the Cordillera of San 
Juan, Argentina, and in La Geographic (the bulletin 
of the French Geographical Society) we have a steady 
record of French activities in Africa, such as the 
account of the Mission Rohan-Chabot in Angola 
(January), Capt. Nidger’s “Mission d’etudes du trans- 
africain ” (February), M. Ie Terrier on the lakes of 
the Lower Ogowe (June), and H. Roussilhe’s account 
of the “ Mission hydrographique Congo-Oubangui- 
Sangi” (August).

Physical geography shares with travel the pages of 
the French publication almost exclusively (so far as 
concerns leading articles); the direction of this branch 
of study is in general towards detailed work in limited 
areas, a tendency which is also very clearly marked 
in the Bolletino della Reale Societd Geographica 
(Italy) and the American Bulletin, for in both these 
countries this department of geographical study 
stands, as in France, in an eminent position. In ail 
three the limitations of geomorphology appear to be 
clearly recognised; the land-form, not its geological 
composition (at least not primarily) is the subject of 
investigation. Examples are Sumner Cushing’s study 
of the east coast of India (Bulletin, February), the 
Ohio floods of 1913, by Robert M. Brown (ibid., July), 
Etienne Clouzot’s “ Modifications littorales de File de 
Noirmoutier” (La Geographic, January), P. 
Lemoine’s “ Regions naturelles du departement du 
Gard ” (ibid., March), R. Blanchard’s “ Morphologie 
du Caucase” (ibid., June), while in all three countries 
it is clear that growing importance is attached to 
the branch of potamology; while climate, vegetation, 
and (in France) glaciers, also provide material for 
study.

The department of human geography holds a 
markedly more prominent place in the Mitteilungen 
than in other journals; perhaps the most important 
contribution to it has been Dr. L. Weise’s notice and 
map of the distribution of population in Europe 
(January); the recent census (as in other countries) 
has been made the basis of other geographical studies, 
such as Prof. F. Auerbach’s “ Gesetz der Bevolker- 
ungskonzentration ” (February), and Dr. Olbricht’s 
“Die deutschen Gross-Stadte” (August), while among 
other studies mention is due of Prof. Cvijic’s close, 
and at the present moment of history peculiarly valu
able, survey of the ethnographical boundaries in the 
Balkan peninsula (March et seq.) From the American 
Bulletin may be quoted Mark Jefferson’s “Anthropo
geography of North America” (March), and Mary 
Dopp’s “Geographical Influences in the Development 
of Wisconsin” (June et seq.). In Germany and 
America this department is clearly more strongly 
developed than elsewhere.

In the department of cartography we turn natur
ally for guidance to Germany; it is perhaps a sign 
of grace that a writer in the American Bulletin, 
Martha K. Genthe, has done the same by contributing 
a “Note on the History of Gotha Cartography”; 
American cartographers, at any rate on the commer
cial side, have notoriously much to learn and to un
learn, while A. Briesemeister’s large map of the 



Arctic regions, presented with the Bulletin, possesses 
no marked merit.

Before closing this notice, reference must be made 
to Prof. K. Haussmann’s “ Die magnetischen Landes- 
aufnahmen im Deutschen Reich und magnetische 
Uebersichtskarten von Deutschland in 1912 ” (Mitteil- 
ungen, January-April), and to the regular supplement 
on military geography in the same journal, which 
(apart from the interesting and suggestive fact of its 
mere existence) shows that that branch of study is by 
no means a preserve of military men.

WIRELESS TELEGRAPHY A

THE PRESERVATION OF NATURE IN 
GERMANY.

T N 1907 the Prussian Ministry of Education insti- 
1 tuted the Central Office for the Care of National 
Monuments. The office is in the old Botanical Museum 
in Berlin, and it contains, besides other rooms, a 
library and a large hall for meetings and lectures. 
The staff includes a director, two naturalists, a lawyer, 
librarians, and clerks. Associated with the Central 
Office there are in the provinces of Prussia forty local 
committees, on which are representatives of the Impe
rial Government, the local administration, the agri
cultural and forestry departments, and the local uni
versities and museums. The provincial committees 
are not supported financially by the State; they re
ceive, however, small grants from the provincial 
administrations for the purpose of working expenses. 
The aims of the Central Office are :—(i) To discover 
the existence of natural monuments 1 and to investi
gate and preserve them; (2) to make records of their 
situations and the conditions of their ownership; (3) 
to make maps and photographs of them for permanent 
preservation in the office; (4) to form a collection of 
all the literature dealing with the dangers threaten
ing such places and their prevention, the laws relating 
to the ownership of land, and any scientific books dis
cussing in particular the areas reserved or worthy of 
reservation.

(l) the last four parts of the sixth volume of the 
Jahrbuch der drahtlosen Telegraphic und Tele

phonic, part 3 is almost wholly devoted to an account 
of the doings of the recent International Radio-tele
graph Conference in London, and of the fruits of 
their labours. In part 4 there is a return to scientific 
and technical matters, the principal article being one 
which concludes an elaborate piece of work, both 
theoretical and experimental, by F. Muller, on the 
oscillations in three coupled circuits. Part 5 contains 
several articles of interest. One, by S. Loewe, on the 
calibration of thermo-elements for accurate quantita
tive work—chiefly in connection with the measure
ment of small high-frequency currents—may be useful 
to others than those in Hertzian research. A very 
elaborate technical study of a resonance inductor for 
use with alternating current of 1000 periods per 
second is contributed by S. Kimura. An article by 
G. Seibt describes apparatus for the exhaustive test
ing of mineral substances with a view to their useful
ness as detectors of electrical oscillations. Part 6 con
tains a paper by P. Jegou on the utility of acoustic 
resonance in wireless telegraphy—a matter that has 
received considerable attention of late on account of 
the widespread use of rapid sparks, producing musical 
notes, in signalling. F. Kiebitz contributes two 
articles, one dealing with an elaboration of Bjerknes’s 
method of measuring the decay coefficient of a circuit, 
the other describing new experiments on antennae 
consisting of long wires stretched horizontally at a 
height of a few metres above the surface of the earth. 
It is found that the state of the ground under the 
horizontal antennae greatly affects the efficiency with 
which such antennae can radiate. This article is fol
lowed by an interesting correspondence on the same 
subject.

(2) A new edition of the official handbook for wire
less telegraph operators, revised in accordance with 
the International Radio-telegraph Convention of Lon
don, 1912, has recently been issued by the Postmaster- 
General. It contains eighty pages, and is sold at 3d. 
Though it does not in any way deal with scientific 
principles or technicological details, it will be found 
of interest to everyone connected in any way with 
wireless telegraphy. Very full instructions are given 
concerning the calculations of rates and of the routine 
of transmitting a message; this will be of interest to 
those of the general public who have occasion to use 
radio-telegraphic facilities. The comprehensive tables 
and lists of abbreviations to be used for commonly 
occurring phrases, are absolutely indispensable to the 
amateurs who amuse themselves by tapping other 
people’s messages. The book closes with the regula
tions of the examinations for qualification as an 
operator on board ship.

1 (r) “Jahrbuch der drahtlosen Telegraphic und Telephonic.” Heraus 
gegeben von Dr. Gustav Eichhorn. Band 6, Heft 3-6. (Leipzig : J. A 
Barth, 1913 )]

(2) “ Handhook for Wireless Telegraph Operators Working Installations 
Licensed by H.M. Postmaster-General.” (London : Wyman and Son, Ltd., 
1913.) Price 3</.

The publications of the Central Office are two. 
“ Beitrage zur Naturdenkmalpflege ” contains the 
report of the office and of the work done in foreign 
countries; it is circulated principally among scientific 
people and administrative officials. “ Naturdenkmaler, 
Vortrage und Aufsatze ” (“Natural Monuments, 
Lectures and Essays ”) is written in a more popular 
style, with the purpose of carrying the ideals of a 
love of nature among all classes of the people. Be
sides these periodical publications, lectures which have 
been held under the auspices of the office are printed 
and circulated in the form of pamphlets, and many 
provincial committees print and distribute “ communi
cations ” in their own spheres of work. Courses of 
instruction are held from time to time at the Central 
Office, chiefly for the information of strangers, and 
every week debates are held, which are attended by 
residents in Berlin who are interested in the work. 
The department works hard to make all classes in
terested in the work, and in this it receives great 
assistance from the Administration of State Forests, 
the employees of which are made acquainted with the 
trees of scientific as well as of economic importance.

The General Order of 1907 empowered the provin
cial representatives of the Imperial Government to 
start reservations of forest, and to provide that those 
regions be dealt with differently from the ordinary 
scheme of forestry, with a view to the preservation 
of rare plants and animals. As a consequence of this 
order a large number of reservations of greater or 
less extent, which lack of space prevents us from 
enumerating here, have been laid out. It has wisely 
been decided that size alone is not a necessary condi
tion of a reserve; a single tree or the face of a cliff 
may well be worthy of that dignity. Not only the 
Department of Forestry, but those of Agriculture, of 
Constructions, or War, and even the churches, both 
Protestant and Catholic, have helped to further the 
ends of the Central Office. What has been said above 
of the work done in Prussia is true also of Bavaria 
and Wurtemberg, and, to a less extent, of some of 
the smaller States of the German Confederation. This

1 Under this title are included any natural objects of interes’, whether 
botanical, zoological or geological, particularly those which have survived 
in their primitive state, untouched by civilisation. 



result is doubtless'due, in a great measure, to the 
efforts of the director of the department, who has 
taught his fellow-countrymen that the preservation of 
the natural beauties of their country for future genera
tions is a national and a patriotic duty.

THE STUDY OF THE STARS.1
THE object of the American Association is the 

*• advancement of .‘science. This is a very different 
matter from the diffusion of human knowledge. The 
universities and colleges provide liberally for the latter 
subject, but neglect the former almost entirely. 
Science is advanced by many individuals who hold 
offices in the universities, but seldom as a part of their 
official duties. Few professors are allowed th regard 
research as a portion of their college work, and still 
less frequently are appropriations made, or funds pro
vided for original investigation. Astronomy is almost 
the only exception to this rule, and even here, in 
general, the time of the officers is mainly devoted to 
teaching. Observatories devoted to research, like 
Lick, McCormick, and Harvard, are supported by 
funds given specifically for their use, and receive 
little or no aid from the general funds of the univer
sities with which they are associated. It is probable 
that American universities devote one hundred times 
as much money to the diffusion of human knowledge 
as to its advancement. The great progress made in 
America in some departments of astronomy is due 
to the fact that certain wealthy men and women have 
been willing to give large sums of money for this 
object. No other country is so fortunate in this 
respect, although in recent years, in Germany, large 
appropriations are being made by the Government for 
similar purposes.

The income of certain funds, like, the Elizabeth 
Thompson, Bache, and Watson funds, are also avail
able, but while these are of the greatest value in 
aiding particular individuals, the amount is too small 
to advance materially the entire science. The large 
funds which might aid individual research are un
fortunately employed for other purposes. Scarcely any 
appropriations have been made to women from these 
funds. One of the greatest needs of science in 
America is a fund of moderate size, capable of aiding 
the men of real genius. The number of such men is 
not large, and a judicious distribution of a few 
thousand dollars annually would probably yield greater 
results than could be attained in any other way.

A visit to Europe last summer in order to attend 
the meetings of two national and two international 
astronomical societies, enabled me to visit several of 
the larger observatories and to interchange views with 
the leading astronomers of the world. I have accord
ingly selected as my subject for this evening, “The 
Study of the Stars,” and I shall endeavour to transmit 
to you the latest views, as well as the history, of this 
department of human knowledge. It is my wish to 
present to my professional friends certain facts of a 
technical nature, and at the same time to make them 
clear to those of my hearers who have no previous 
knowledge of the subject. Astronomy has been called 
not only the. oldest of the sciences, but that which 
has conferred the greatest benefits on man by render
ing international commerce possible. While this may 
be true of the past, the value of the astronomy of the 
present day lies in its extension of human knowledge 
and enabling the mind of man to traverse fields which 
until recently appeared to be hopelessly beyond his 
ken.

1 Address delivered at the Atlanta meeting of the American Association 
for the Advancement of Science, December, 1913, by the retiring president, 
Prof. E. C. Pickering.

The first catalogue of the stars was made by 
Hipparchus about b.c. 128, and was inserted by 
Ptolemy in the “Almagest,” for fourteen centuries the 
authority in astronomy for the world. This catalogue, 
which contained more than a thousand star's, gave 
both their positions and brightness. The earliest copy 
that is known of the Almagest is in the “ Bibliotheque 
Nationale ” in Paris. It is a beautiful manuscript in 
uncial characters of the ninth century. The other later 
manuscripts unfortunately differ from it and from each 
other, so that there is some uncertainty regarding 
two-thirds of the stars, owing to errors of copying. 
A careful study of these discrepancies has been made 
by Dr. Peters, of Clinton, and Mr. Knobel, of Lon
don. Each spent several years on this work, and all 
the papers are in the hands of Mr. Knobel. He is 
now preparing the entire work for publication, and it 
is hoped that it will be in the hands of the printer in 
a few months.

A manuscript of nearly the same age is in the 
library of the Vatican, and this year a revised edition 
of it has been published. If we had a correct copy of 
the original work, it would have a great value at the 
present time. Half a century ago it would probably 
have given the best existing values of the proper 
motions of the stars which it contained, but recent 
observations enabled us to compute their positions in 
the time of Hipparchus, more accurately than he could 
observe them, assuming that the motion was recti
linear. This work, however, throws light on a pos
sible curvature of the motions. The observations by 
Hipparchus of the light of the stars have a value that 
will be considered later.

The first accurate measures of the positions of the 
stars were made in the middle of the eighteenth 
century. The catalogue of Bradley in 1755 is even at 
the present time one of the best means of determining 
the early positions of the stars. A large number of 
similar, but later, observations by Hornsby are still 
unpublished. During the next hundred years the 
meridian circle, which is at present the standard in
strument for determining the places of the stars, was 
gradually evolved. In this instrument a telescope is 
mounted so that it will point only to stars in the 
meridian, that is, to stars exactly north or south of 
the observer. The declinations of stars, correspond
ing to the latitude of points on the surface of the 
earth, are then measured by a finely graduated circle. 
Owing to the motion of the earth all stars cross the 
meridian twice during every twenty-four hours. The 
right ascension, corresponding to longitude, will be 
given by the time of transit. At first, this time was 
found by the “ eye and ear method in which the 
observer counted the ticks of an accurate timepiece 
and compared them mentally with the instant at which 
the star appeared to cross a wire in the field of view 
of the telescope. About the middle of the nineteenth 
century a great advance was made by recording the 
time electrically on a chronograph. This method was 
known for many years as the “American” method, 
owing to its introduction and general adoption in this 
country. This continued to be the standard method 
almost to the present time, and an enormous number 
of observations have been accumulated in this way, 
the total cost amounting to millions of dollars.

Perhaps the most valuable work of this kind is that 
of the Astronomische Gesellschaft, which, by inter
national cooperation, secured accurate observations of 
the positions of one hundred and sixty-six thousand 
stars. All stars of the ninth magnitude, and brighter, 
north of declination — 230, are included. Of the 
twenty zones, seven were observed in Germany, four 
in the United States, three in Russia, one each in 
Algeria, Austria, England, Holland, Norway, and 



Sweden. Of the American zones, one was observed 
at Albany, one at Washington, and two at Cambridge. 
Each of the latter occupied the time of an observer 
and several assistants for twenty years. It was ex
pected that these stars would be re-observed after an 
interval of about fifty years, to determine the proper 
motions, or annual changes in position. As the time 
is approaching when this great work should be under
taken, careful consideration should be given to it.

Fortunately, the twentieth century has already 
developed two new methods, which might replace the 
older plans. The first of these is the transit micro
meter, in which a motion is given to the wire in the 
field of the telescope, so that it shall follow closely 
the motion of the image of a star as it transits through 
the field. A wide difference of opinion exists among 
leading astronomers as to the best method of securing 
this motion. In the earlier instruments constructed 
by Repsold, the motion was given by a screw turned 
by the two hands alternately. This method certainly 
gives excellent results, and is still used largely in 
geodetic work. Anyone who has tried it will find that 
with the rapid motion of an equatorial star under a 
high power, it is difficult to satisfy himself that the 
wire always bisects the star. If clockwork is used, 
the rate must vary with the declination, and it is 
strange that this is not done by electrical control 
instead of the somewhat crude mechanical devices 
now employed. The wire records its position auto
matically on a chronograph at short intervals. The 
plan of permitting this record only when the observer 
is satisfied that coincidence takes place, as is done 
at Heidelberg, seems a good one. Evidently a certain 
relative motion will give better results than a greater 
or less motion. It would appear to follow logically 
that this apparent motion should be given to all stars 
and the record permitted only for the few seconds of 
apparent coincidence. We can expect no better results 
than those obtained with a filar micrometer. The 
best plan may therefore prove to be to give a motion 
to the wire nearly equal to that of the star, whatever 
the declination of the latter, by a suitable variation 
of the clockwork. The best rate coidd readily be 
determined by observing stars at different distances 
from the pole. Successive settings should then be 
made as with a filar micrometer, closing the circuit 
on the chronograph only when the bisection was satis
factory. A similar setting should also be made for 
the declinations. The two coordinates could thus be 
determined with an accuracy substantially the same 
as that of a filar micrometer. Experience has shown 
that one star a minute can be observed in both co
ordinates with the transit micrometer. There can 
be little doubt that positions could thus be obtained 
witli much greater accuracy than by the methods now 
in use. The special advantage would be the elimina
tion of systematic errors.

A second method of determining positions, recently 
developed at the Allegheny Observatory, is by plates 
taken with a photographic doublet. Ordinary plates 
must be replaced by those of plate-glass. By taking 
suitable precautions positions may be determined of 
even the faintest stars, with an accuracy at least 
equal to that of a meridian circle. To obtain the best 
results, the field should be about 50 square on an 
8 x 10 plate. The focal length of the telescope would 
accordingly be about two metres. The large field 
would permit the constants of each plate to be derived 
from stars as bright as the eighth magnitude. The 
economy of this method would be very great, as com
pared with a meridian circle. The usefulness of the 
latter instrument appears to be confined to observa
tions of the brighter stars. Accordingly, its aperture 
may be reduced. The ideal plan would apparently be 

to divide the sky into regions 50 square, and select in 
each five or more stars of about the eighth magnitude, 
and of approximately the same class of spectrum, as 
class K, so that all should have about the same colour. 
The positions of these should be determined with the 
greatest possible accuracy with meridian circles, as 
described above. Some brighter stars should be in
cluded to render available the vast number of observa
tions of these objects made in the past. Positions of 
the stars in the Gesellschaft catalogues and all fainter 
stars should be determined by photography.

Various attempts are now being made to determine 
the absolute positions of the stars by means of photo
graphy. It appears probable that a pier placed under 
ground will remain free from irregular motions, and 
that if this can be accomplished, the absolute positions 
of the stars near the equator can be found by photo
graphy. To determine the equinox, Venus and Mer
cury should be photographed, as well as the sun. By 
the very satisfactory cooperation of the Princeton, 
Yale, and Harvard Observatories, the position of the 
moon is now determined by photography. The results 
of a preliminary discussion indicate an accuracy at 
least equal to that of the best meridian determinations, 
those of the Greenwich Observatory.

Excellent progress i" also being made in determin
ing the parallax of the stars by photography. The 
recent increase in accuracy is at least tenfold, or that 
of another place of decimals. A hundredth of a 
second of arc can be determined with greater accuracy 
than a tenth of a second twenty or thirty years ago.

The just criticism has been made of American 
astronomers that while they have contributed more 
than their share of the work in astrophysics, the older 
science of astronomy of position has been greatly 
neglected. This is partly due to the fact that much 
of this work has been left to the United States Naval 
Observatory, which in the past has failed to justify 
the liberal appropriations made for its support. While 
Congress has given it for many years a much larger 
income than that of any other observatory in the 
world, the law has been such that it is impossible to 
attain the best results. The superintendent must be 
a naval officer, instead of an astronomer, and even 
then must go to sea after a short term. Accordingly 
the Naval Observatory during a period of thirty-seven 
years had twenty superintendents with an average 
term of fewer than two years. The Greenwich Ob
servatory during a period of 235 years, from 1675 to 
1910, has had eight Astronomers Royal, with an 
average term of twenty-nine years. The work of the 
latter institution with but half the income has greatly 
exceeded that of the Naval Observatory. It should 
be stated, however, that within the last few weeks 
the Naval Observatory has established an admirable 
wireless time service, by which anyone, at trifling 
expense, can obtain accurate time within a tenth of a 
second. The Navy has no need of a great observa
tory, from which it derives but little credit. Three 
successive Boards of Visitors have pointed out the pre
sent unfortunate conditions, but the necessary action 
has not been taken by Congress. The obvious remedy 
is to remove the observatory to another department, 
or place it under the direction of the Smithsonian 
Institution, and appoint an astronomer at its head. 
What grander field of work could be undertaken by 
this observatory than that desired by astronomers and 
neglected elsewhere? For instance, computers of 
double-star orbits are continually complaining that 
while a surplus of measures of the easy objects are 
available, many difficult objects are neglected, 
although measures of them are greatly needed. The 
same is true of the asteroids, of variable stars, and, 
in fact, in almost every department of astronomy.



By making the observations desired by experts, every 
hour would be saved, and work of the greatest value 
accumulated.

Astrophysics assumed prominence as a science about 
forty years ago, although it was foreshadowed by 
certain far-seeing astronomers, like the Herschels, 
G. P. Bond, Huggins, Draper, and others. One de
partment, the study of the light of the stars, was 
developed much earlier, originating in the Almagest, 
and its revision a thousand years later by Sufi. These 
catalogues show that the relative brightness of the 
stars has not changed sensibly during the last two 
thousand years. Also, that the human eye has the 
same sensitiveness to different colours now as then. 
Stellar brightness was made a precise science by that 
great astronomer, William Herschel. His six cata
logues, two of which remained unknown for eighty 
years, give precise measures of the light of the three 
thousand stars contained in them with an accuracy 
comparable with recent work.

In 1877, stellar photometry was taken up on a large 
scale at Harvard. Since then, more than two million 
photometric settings have been made. A station in 
Arequipa, Peru, permitted the southern stars to be 
observed on the same system as the northern stars. 
We have now, accordingly, measures of about eighty 
thousand stars, including all the seventh magnitude 
and brighter, many of the ninth magnitude, and some 
as faint as the thirteenth magnitude. The excellent 
work of the Potsdam Observatory gives measures of 
the light of fourteen thousand stars, including all 
northern stars of the magnitude 7-5 and brighter. 
The Potsdam and Harvard systems agree admirably 
if a correction is applied for the colour, or spectrum, 
of the stars. They should never be combined, or com
pared, unless this correction is applied.

Stellar photography, originating in the work of 
George Bond in 1857, has revolutionised many depart
ments of astronomy. The great work of a chart of 
the entire sky, undertaken by the Paris Observatory 
in cooperation with several others, is a sad example of 
the danger of undertaking a work on too large a 
scale. Although several observatories have been con
tinually at work upon it for a quarter of a century, it 
has been predicted that at least fifty years must elapse 
before it is completed, and no positions of any southern 
stars have yet been published. In striking contrast 
to this is the early completion of the Cape Photo
graphic Durchmusterung, which gives the positions 
and magnitudes of nearly half a million stars south of 
—190. It illustrates the results of the happy combina
tion of skilful planning with routine organisation, 
conducted on a very large scale. The extension of 
this work to the north pole is now being planned, but 
with the additional condition that the colour index, as 
well as the photographic magnitude, will be deter
mined. The former will be found by photographing 
the stars by means of their yellow or red, as well as 
their blue, light, the difference in the magnitudes 
giving the colour index.

Much might be said of the numerous applications of 
photography to the determination of stellar magnitude. 
The 60-in. reflector of the Mount Wilson Observatory, 
using exposures of several hours, has succeeded in 
photographing stars as faint as the twentieth mag
nitude. An international committee, with members 
from England, France, Germany, Russia, Holland, 
and the United States, has adopted a scale of mag
nitudes based on two investigations made at Harvard. 
One of these was made with the meridian photometer, 
and the other is an elaborate investigation by Miss 
H. S. Leavitt of the photographic magnitude of 
seventy-six stars near the north pole. A standard 
scale is thus provided from the first to the twentieth 

magnitude. We may say from the minus twenty-sixth 
to the twentieth magnitudes, since accordant results 
for the light of the sun have been obtained by Profs. 
W. H. Pickering and E. S. King. For many pur
poses photography may well replace visual photo
metric measures, since for stars brighter than the 
fifteenth magnitude photographs may be taken with 
yellow light.

One of the principal uses of measures of the light 
of the stars is the study of the variables, or those in 
which the brightness is not constant. A bibliography 
of these by Miss Cannon is recorded on about forty 
thousand cards. The number of known variables is 
now about forty-five hundred, of which three-quarters 
have been discovered by photography at the Harvard 
Observatory. There are several kinds of variable 
stars. Variables of long period undergo changes 
which repeat themselves somewhat irregularly in a 
period of several months, and at maximum are often 
several thousand times as bright as at minimum. 
The most useful work that an amateur can do with a 
small telescope is the observation of those objects. An 
important work undertaken by members of the British 
Astronomical Association has been the observation of 
variable stars. During the last thirteen years they 
have accumulated twenty thousand such observations, 
all reduced to the same scale, which is that of the Har
vard photometry. Similar work in the United States 
has accumulated ten and sixteen thousand observa
tions respectively in the last two years.

Variables of short period complete their changes in 
a few days, or hour's. Prof. Bailey has found five 
hundred such objects in the globular clusters. In one 
of these clusters, Messier 3, out of a thousand stars 
one-seventh are variable, all have a period of about 
half a day, and their periods are known within a 
fraction of a second. Their light changes so rapidly 
that in one case it doubles in seven minutes. It is a 
strange thought that out of a thousand stars, looking 
exactly alike, there should be a hundred little chrono
meters keeping perfect time, and the rate of which 
is known with such accuracy. About a hundred and 
fifty variables belong to the Algol class, in which the 
light is uniform for a large part of the time, under
going a sudden diminution at regular intervals. This 
is due to the eclipse of two bodies, one darker than 
the other, revolving around their common centre of 
gravity. An elaborate theoretical study of this 
problem has been made at the Princeton Observatory, 
and, from the photometric and photographic mag
nitudes made at Harvard and elsewhere, the dimen
sions of a large number of these systems have been 
determined.

Photography still can scarcely compete with other 
methods where the greatest accuracy is desired, as, for 
instance, the measures with the polarising photometer 
by the late Oliver C. Wendell. The masterly use of 
the selenium photometer by Prof. Stebbins gives re
sults for bright stars of still greater accuracy, while 
the experiments in Germany with the photo-electric 
cell by Rosenberg and Guthnick give results which 
promise to revolutionise our present methods. The 
principal source of error appears to be the varying 
transparency of the air. The trial of the instrument 
in a location where the air is exceedingly clear and 
steady for long periods is greatly to be desired.

During the last twenty-five years photographs have 
been obtained by the Harvard Observatory in order 
to furnish a history of the stellar universe. Two 
similar 8-in. photographic doublets have been used, 
one mounted at Cambridge for the northern, and the 
other at Arequipa, for the southern stars. With each 
of these instruments about forty thousand photographs 
have been taken. The total weight of these plates is 



about forty tons. As each plate covers a region io° 
square, every part of the sky has been photographed, 
on the average, a hundred times. This work is now 
supplemented by two small Cooke anastigmat lenses, 
each having a field 300 square. The number of plates 
taken with these two instruments are nine thousand 
and fourteen thousand respectively. The exposures 
with the larger instruments are, in general, ten 
minutes, showing stars of the thirteenth magnitude. 
The exposures with the smaller instruments are one 
hour, showing stars of the. eleventh magnitude. A con
tinuous history of the sky is thus furnished from 
which the magnitude and position of any stellar 
object of sufficient brightness can be determined for 
a large number of nights during the last quarter of a 
century. A striking illustration of the value of this 
collection occurred when the planet Eros was dis
covered in 1898. It appeared that this object was 
nearer the earth in 1894 than would occur again for 
thirty-five years. An examination of the photographs 
showed its presence on twenty-three plates, and from 
their positions, the parallax of the sun and mass of 
the earth were determined with an accuracy equal to 
that of any of the methods previously used, and on 
which an enormous amount of time and money had 
been spent.

For many years the Kiel ‘and Harvard Observa
tories have served as distributing centres of astro
nomical discoveries and observations in Europe and 
America, respectively. The last new star which is 
known to have appeared, Nova Geminorum No. 2, 
was discovered by Enebo at Dombass, Norway, on 
Tuesday, March 13, 1912. The cable message was 
received at Cambridge on Wednesday morning, and 
the star was observed at several American observa
tories the next evening, or the night following its 
discovery. An examination of the Harvard photo
graphs showed that two plates had been taken on the 
preceding Sunday, March 11, on which no trace of the 
nova was visible, and two on Monday, March 12, 
showing it of nearly its full brightness. Photographs 
taken on Wednesday compared with those obtained 
a few days later showed the wonderful change in 
its spectrum, from the solar type with dark lines, to 
the typical spectrum of a nova with bright lines.

There is no department of astronomy which is now 
receiving greater attention than the study of the spec
tra of the stars. Dr. Henry Draper was the first to 
photograph the lines in a stellar spectrum, although 
Sir William Huggins had already obtained a mark 
from the spectrum of Sirius, and later was the first 
to publish his results in successfully photographing 
stellar spectra. The untimely death of Dr. Draper 
in the midst of his work led to the establishment at 
Harvard of the Henry Draper Memorial. For nearly 
thirty years Mrs. Draper has maintained an active 
interest in this work. By placing a large prism over 
the objective of a telescope, the light of all the brighter 
stars in the field are spread out into spectra, so that 
instead of photographing the spectrum of one star 
at a time, as with a slit spectroscope, as many as a 
thousand have sometimes been taken on a single 
plate. Such photographs, covering the entire sky, 
have been taken with the two 8-in. doublets already 
mentioned. A study of the spectra thus obtained 
enabled Mrs. Fleming to discover many hundred 
objects the spectra of which are peculiar. Among 
them may be mentioned ten of the nineteen new stars 
known to have appeared during the years in which 
she was engaged in this work, while five of the 
others were also found at Harvard by other observers. 
She discovered more than two hundred variable stars, 
ninety-one out of the 108 stars of the very peculiar 
fifth type, and showed that these objects occurred 

only very near the central line of the Milky Way. 
During the last two or three years a great demand 
has arisen for the class of spectrum of large numbers 
of stars. The Harvard photographs show the class 
of spectrum of nearly two hundred thousand stars. 
Miss Cannon has, accordingly, undertaken to prepare 
a catalogue of these objects, with the result that she 
has already classified about one hundred and fifteen 
thousand spectra, covering more than one-half of the 
sky. The work is progressing at the rate of five 
thousand stars monthly, and the results will fill seven 
of the large quarto Annals of the Harvard Observa
tory. The organisation of this work has required 
the most careful application of the principles of 
“scientific management.”

One of the most important results derived from the 
Harvard photographs was the discovery that in cer
tain spectra the lines were alternately double and 
single. This, and the discovery by Vogel at Potsdam 
that the lines of the variable star Algol continually 
changed their position, revealed the existence of 
spectroscopic binaries. No department of astronomy 
is receiving more attention, at the present time, than 
these objects, and in general the motion of the stars 
in the line of sight. The Lick, Yerkes, Greenwich, 
Potsdam, Bonn, and Ottawa Observatories are only 
a portion of those directing a large part of their 
energy to this subject.

One of the most important generalisations of recent 
times is the discovery by Prof. Campbell that the 
velocity of a star depends upon its class of spectrum. 
The proper motion of a star was similarly found by 
the late Lewis Boss to be dependent on the same 
quantity.

In conclusion, the United States has attained an 
enviable position in the newer departments of astro
nomy. Can this be maintained? In Europe, 
especially in Germany, observatories and instruments 
of the highest grade are now being constructed, the 
Government furnishing appliances with the most 
liberal hand. Perhaps the most promising sign for 
the future is the friendly cooperation of American 
astronomers, which has never been more marked than 
at the present time.

The possibilities of work are now greater than ever 
before. A small fraction of the effort expended in 
teaching science, if devoted to its extension and pro
gress, would fulfil the objects of the American Asso
ciation for the Advancement of Science.

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE.

Cambridge.—A matter about which there is con
siderable divergence of opinion will come up for settle
ment this term. The Special Board for Medicine 
wishes to apply to the Board of Agriculture for a 
grant towards the medical department. Such grants 
are now commonly being made to the various medical 
schools in other parts of England, but Government 
grants mean Government control, and certain mem
bers of the Senate are apprehensive that Government 
control would mean an undue interference with the 
liberty of the University. On the other hand, similar 
grants, with the implied control, have already been 
accepted by the Cambridge School of Agriculture and 
by the department of astrophysics. The returns from 
the various colleges show that there are 330 medical 
students now in residence in the University. An 
examination of the figures relating to the grant made 
to three of the London medical schools for their full- 
time students affords evidence that the grant is about 
14Z. per annum a student. Taking these two figures, 
it may be calculated that the Cambridge Medical School 



would receive a sum of at least 4600Z. per annum, 
which might be applied to the relief of its most 
urgent requirements. The heads of the various de
partments connected with the medical school have 
recently asked for a sum of 7000/. per annum to bring 
the manning and equipment of their departments up 
to date. It is obvious that no such sum could be 
expected, but a sum of 4600Z. per annum would relieve 
the most urgent needs of the school, would render 
the teaching more efficient, and would enable research 
to be carried out in the medical school on a scale 
commensurate with the importance of the University.

The foreign mathematicians who attended the fifth 
International Congress of Mathematicians held at 
Cambridge in 1912 subscribed a sum to be devoted 
to a memorial of a permanent nature to the late 
Sadlerian professor, Dr. Cayley. Having in mind 
that the presidency of this congress so brilliantly car
ried through was the last public appearance of Sir 
George Darwin, his colleagues in the administration 
of the congress have desired to provide a memorial 
of his work in the same connection. Accordingly a 
brass plate with armorial decorations has been pre
pared, and is now offered by Sir Joseph Larmor on 
behalf of his colleagues to the University. It is 
proposed to fix this brass in the chief mathematical 
lecture-room in the new Lecture Rooms Building.

The Botanic Gardens Syndicate again finds its 
income quite inadequate to the proper maintenance 
of the gardens. The increase in rates and taxes, in 
wages, and in the cost of fuel, is such that at the 
present time there is a deficit of 108Z. In a report 
to the Senate the syndicate requests that the annual 
amount allowed to the Botanic Gardens be increased 
from 1350Z. to 1500Z., and that the deficit be extin
guished.

The Physiological Laboratory Building Syndicate 
has published a report giving details of the expendi
ture of nearly 1600Z. on fittings for the new laboratory 
which is rapidly approaching completion. Further 
fittings and furniture, however, are needed, and the 
syndicate is asking for power to spend an additional 
500Z. which has been provided by the University Asso
ciation.

Dr. Warrington Yorke has been appointed to the 
Walter Myers chair of parasitology, recently estab
lished in the University of Liverpool.

The current number of The Fortnightly Review 
includes an article on continuation schools in England 
and Germany, which is a serious indictment of the 
conditions prevailing in this country with regard to 
the provision made for the continued education of 
children on leaving school at fourteen years of age, 
and in respect of the advantage which is taken of 
such provision, and a very unfavourable comparison 
is drawn with the conditions prevailing in Germany. 
We have been accustomed to believe that in respect 
of provision for evening education we, have been 
easily in the front rank, but a glance at the figures 
presented by the Board of Education in its report for 
1911-12 will dispel the illusion. There were but 
708,000 students of all ages in the various evening 
schools throughout England and Wales, and of these 
only 307,000 were under seventeen, out of a total 
child population of these ages (not including those 
still at elementary and secondary schools) of not fewer, 
than two and one-third millions, so that only 13 per 
cent, of the children at the most impressionable period 
of their lives were receiving continued education in 
any form. But this is not all, for the attendance, 
taking the average of the whole country, is miserably 
low. In the county boroughs the average number of 
hours of instruction received was. fifty-eight, and in 

the administrative counties, forty-nine, whilst no 
less than 18 per cent., or nearly 124,000 pupils, 
received fewer than fourteen hours’ instruction for the 
session. Throughout Germany, on the other hand, 
laws have been passed and are in active operation 
for the compulsory attendance for about 240 hours 
per annum, or six to eight hours a week, of all 
children who have left school and until they are seven
teen years of age, chiefly in day continuation schools 
and within the hours normally devoted to labour, and 
the responsibility for the due execution of the law is 
laid upon the employer. The course is vocational and 
general. As an example of the success achieved in 
Berlin during the year 1910-11, there were 32,000 
students in attendance at compulsory schools, in addi
tion to upwards of 36,000 of both sexes at optional 
schools. In the new session of Parliament a Bill will 
be introduced, promoted by Mr. Chiozza Money and 
others, for the enactment of compulsory continued 
education of children who have left school until they 
reach seventeen years of age. It is to be hoped that 
the Bill will receive serious attention.

SOCIETIES AND ACADEMIES.
London.

Royal Society, February 5.—Sir William Crookes, 
O.M., president, in the chair.—Prof. L. Hill, J. 
McQueen, and M. Flack ; The conduction of the pulse 
wave and the measurement of arterial pressure.—J. 
Barcroft, M. Camis, C. G. Mathison, F. Roberts, and 
J, H. Ryffel : Report of the Monte Rosa Expedition 
of 1911. I. Curves representing the equilibrium be
tween oxygen and haemoglobin were determined for 
resting individuals at Col d’Olen and the Capanna 
Margherita. These and all others were capable of 
representation by the equation 

y = percentage saturation of haemoglobin with oxygen; 
x = oxygen pressure; K = equilibrium constant of 
reaction; n = average number of molecules of Hb 
assumed to be in an aggregate. Notwithstanding a 
fall in the CO. pressure of the blood, no change in 
K could be detected, except as the mean of a large 
number of observations, when a slight fall in K, indi
cating decreased alkalinity of the blood, was apparent. 
The curves were determined in the presence of the 
existing alveolar CO, pressure. IL, The blood was 
investigated similarly after exercise, which usually con
sisted in climbing 1000 ft. Climbs were made by the 
same individuals at—(1) Carlingford, co. Louth, from 
sea-level; (2) Col d’Olen, from 9000 ft. A diminution in 
K invariably occurred. Climbing at a given rate the 
reduction in K was much greater at high altitudes. 
A given reduction in K involved much more rapid 
climbing at low altitudes. The change in K caused 
by exercise, whether at high or low altitudes, was 
entirely accounted for by production of lactic acid. 
Determinations of the hydrogen ion concentration in 
the blood of one have been made. These show a 
defined relation between CH and K, so that the one 
may be calculated from the other.—C. H. Martin and 
K. Lewin ; Some notes on soil protozoa. Part i. The 
main purpose of this introductory paper is not the 
study of Amoebae from a specific point of view, so 
much as the proof of the existence of a relatively 
frequent trophic Protozoan fauna in certain soils, and 
the rough indication of possible methods of dealing 
with this fauna. The startling success in the Lee 
Valley of the treatment of sick soils by partial steri
lisation, introduced by Russell, would seem to present 
a very strong argument in favour of the view that 



these Protozoa do exercise an important influence on 
plant growth in these soils. The authors have been 
able to establish the occurrence of a trophic Protozoan 
fauna in certain field soils that they have examined, 
and to this question they hope to return in a future 
paper.-—J. F. Gemmill : The development of the star
fish, Asterias rubens, L.—Dr. A. H. Church ; The floral 
mechanism of Welwitschia mirabilis, Hook.

Institution of Mining and Metallurgy, January 15.— 
Mr. Bedford McNeill, president, in the chair.-—C. W. 
Purington : The Bereozovsk gold deposit, Ural Dis
trict, Russia. After a brief historical summary of the 
work done on the Bereozovsk estate, the author de
votes considerable attention to the geological features, 
and especially to the occurrence of auriferous granite 
dykes which are more or less distinctive of 
this property. These dykes, of porphyritic rock 
of granitic type, in which is developed a 
considerable amount of schistosity, extend in 
a generally north and south direction, alter
nating with micaceous schist. In the immediate 
vicinity of the village is an area of pure granite; to 
the west are patches of listvenite, probably a meta
morphosed dolomitic limestone; and in connection 
with the deposits occur bands of serpentine represent
ing metamorphosed basic dykes. The quartz veins, 
worked for gold, penetrate the granite dykes (locally 
known as beresite), almost at right angles, and it is a 
curious fact that though these beresite dykes or lodes, 
to the number of 143, have been worked for gold over 
lengths ranging from too to 3000 ft., they only show 
gold values by virtue of the quartz veins which cross 
them. It is, in fact, not likely that the beresite is 
primarily auriferous, but it is so immediately situated 
to the intruding quartz veins as to have become im
pregnated by fissuring. Moreover, only within the 
limits of the beresite dykes are the quartz veins wide 
enough and rich enough to produce payable gold. 
The author deals with the geological problems attach
ing to this noteworthy occurrence.—J. Mackintosh 
Bell : The outlook for the mineral industry in Canada. 
For the purposes of his review, the author divides 
Canada into four sections, referred to respectively as 
the south-eastern, central prairie, western, and north 
central areas, and deals with these in detail. Of 
these, the first-named has a production almost entirely 
confined to coal. The central area also shows at pre
sent little metallic output. The western section, com
prising British Columbia and the Yukon district, is of 
course notably mineral producing, but since 1907 the 
fourth of the author’s arbitrary divisions, the north 
central, comprising Labrador, Ontario, Quebec, Mani
toba, Saskatchewan, and part of the North-West Terri
tories, has by the discoveries at Cobalt, Sudbury, and 
Porcupine, leapt into first place, though even now 
its latent possibilities are far from being fully realised. 
The author supplies much valuable information with 
regard to the mineral production of the various dis
tricts and as to the results to be expected when 
prospecting has been extended with the growth of the 
railroad systems of the Dominion.

Geological Society, January 21.—Dr. Aubrey Strahan, 
president, in the chair.-—W. R. Watt; Geology 
of the country round Huntly (Aberdeenshire). Two 
distinct series of rocks can be distinguished—a foliated 
and a non-foliated. In the former occur rocks origin
ally sedimentary and others originally igneous. In 
the non-foliated series, wholly of igneous origin, three 
main intrusions occur :—(1) The earliest and most 
extensive is a norite; into this is intruded (2) the 
heterogeneous mass known as the Central Intrusion; 
and (3) the large intrusion of the Carvichen Granitite. 
Each of these masses produces contact-alteration in 

the surrounding rocks. Where the Central Intrusion 
or the Carvichen Granitite is intruded into the earlier 
norite, a norite containing cordierite is produced. The 
original norite, by absorption of sediment, produces 
also along its margin a cordierite-norite.—Dr. A. 
Jowett : The glacial geology of East Lancashire. The 
area comprises the western slopes of the Pennines 
and their westerly' offshoot, the Rossendale highland. 
Three types of drift have been recognised :—(1) Local 
drift, consisting of materials which can be found in 
situ in the neighbourhood; (2) Ribblesdale drift with 
Carboniferous Limestone; (3) north-western drift 
which also contains igneous rocks from the Lake 
District and S.W. Scotland. The distribution of the 
drift and the evidence of striated rock-surfaces sug
gest the invasion of this area by an ice-sheet which 
reached up to the Pennine watershed, and projected 
ice-lobes across it through gaps. In the N.E. portion 
of the area the direction of ice-movement was from 
north to south; in the west from N.N.W. to S.S.E., 
but on the south of the Rossendale highland the direc
tion of flow curved round towards the E.N.E., and 
near Rochdale, towards the north. No evidence of 
local glaciation has been found. The limit of the 
N.W. drift rises at the rate of about 4 ft. a mile 
towards the Irish Sea; and the ice-sheet was probably 
more than 2000 ft. above present sea-level in the middle 
of the Irish Sea in this latitude. It is probable that 
the N.W. ice arrived in this area later, and dis
appeared earlier, than the Ribblesdale ice. There is 
no evidence for more than one glacial period.

Dublin.
Royal Irish Academy, January 26.—Rev. J. P. 

Mahaffy, president, in the chair.—H. C. Plummer ; 
Note on the use of conjugate functions in some 
dymamical problems. Two-dimensional problems in 
dynamics can be transformed into other problems by 
means of the equation of energy and conjugate func
tions of the coordinates. The general form of the 
transformed equations is found for relative motion 
and the application to some particular cases is indi
cated.—J. R. Kilroe and T. Hallissy : Geology in con
nection with the Clare Island Survey. The paper 
gives a general account of the rocks entering into the 
structure of the island, and the geographical features 
to which they give rise. The older Palaeozoic rocks, 
which form the bulk of the area, have been studied 
in the light of recent observations on similar rocks 
occurring close by' on the mainland. An account of 
the glaciation of the island is also included, and the 
reconstruction of its recent geological history is 
attempted with a view to an explanation of the many 
problems connected with the present distribution of the 
fauna and flora of the district.

Paris.
Academy of Sciences, February 2.—M. P. Appell in 

the chair.—G. Humbert ; Some remarkable numerical 
functions.—A. Haller and R. Cornubert : The alkylation 
of the cycZopentanones and breaking the cyclic chain 
of the tetra-alkyl derivatives into a and a', by means 
of sodium amide. A description of the preparation 
and properties of mono-, di-, tri-, and tetra-methyl- 
cycZopentanones. The last-named compound, heated 
with sodium amide in toluene solution for seven hours, 
gives the open chain amide of 2 : 2 : 5-trimethylcaproic 
acid.—Charles Richet; A new type of anaphylaxis. 
Dogs chloroformed for the first time never show 
leucocytosis, but the same animal, chloroformed a 
second time after an interval of nineteen days, always 
presents strong leucocytosis. The increase in the 
number of leucocytes after the second administration 
of chloroform is gradual, reaching a maximum in six 
or seven days, and there is nothing corresponding to 



the anaphylactic shock.—Paul Sabatier and M. 
Murat : The preparation by catalysis of decahydro
quinoline and of decahydroquinaldine. Ten atoms of 
hydrogen can be added to the quinoline and quinaldine 
molecules by nickel catalysis, provided that the tem
perature of the reaction is suitably chosen and that a 
very active nickel is employed. The decahydro
quinaldine is new, and its properties and those of 
some of its derivatives are given.—Georges Charpy ; 
The fragility produced in iron and steel by deforma
tion at different temperatures.—Report on a memoir 
by Louis Roy, entitled “ On the Movement of Viscous 
Media and Quasi-waves.”—M. H. Parenty was elected 
a correspondant for the section of mechanics in suc
cession to M. Duhem, elected non-resident member.—■ 
The Perpetual Secretary announced the death of M. 
Harry Rosenbusch, correspondant for the section of 
mineralogy.—M. Gambier ; Algebraic curves of con
stant torsion, genus not zero.—A. Buhl : The exten
sions of Stokes’s formula, the' Monge-Ampere 
equations, and analytical functions of two variables.— 
E. Cartan : The integration of certain systems of 
differential equations.—R. Boulyguine : The representa
tion of a prime number by a series of squares.—G. 
Polya : A question concerning integral functions.-—-M. 
de Broglie ; The production of Rbntgen-ray spectra by 
simple passage of the incident rays through thin 
sheets.-—R. Fortrat ; The simplification and regularisa- 
tion of the spectral bands by the magnetic field. A 
discussion of a recent paper on the same subject by 
MM. Deslandres and Azambuja.—E. Tassilly ; A study 
of the process of diazotising by the spectroscopic 
method. The amount of diazo-compound formed was 
followed by measuring the absorption and the results 
for aniline, orthotoluidine, and paratoluidine given 
graphically.—Maurice Drapier ; The influence of shak
ing on the solution of copper in nitric acid. Solutions 
of nitric acid of strengths readily attacking copper 
(30 to 48 per cent.) when at rest, lose their power of 
dissolving the metal when rapidly rotated or shaken. 
As an example, a solution of 36 per cent, nitric acid 
which dissolved 0-397 gram of copper from a given 
piece of metal at rest in fifteen minutes, dissolved 
only 0-004 gram in the same time when the metal was 
rotated at 386 turns per minute.—L. Crussard ; Limits 
of inflammability and the specific retardation of in
flammation.—Gustave Chauveaud : The constitution 
and morphological evolution of the bodies in the vascular 
plants.—M. Blaringhem ; The production of hybrids 
between Triticum monococcum and different cultivated 
wheats.—H. Agulhon and Mlle. Th. Robert : The 
action of colloidal uranium on the pyocyanic bacillus. 
In the presence of minute amounts of colloidal 
uranium the amount of pyocyanine formed by the 
bacillus is greatly increased.—Louis Roule : The larval 
phases and metamorphosis of fishes belonging to the 
family of the Nemichythydes.—Ch. Gravier : A new 
type of parasitic Crustacean from the South American 
Antarctic.—M. Jay : Remarks on the estimation of 
boric acid in food substances.—H. Guillemard ; Obser
vations on the physiological action of climate at high 
altitudes. Studies on the variations in the nitrogen 
compounds of the blood serum at high altitudes.— 
J. L. Dantan : The tendency towards the substitution 
of the Portuguese oyster (Gryphea angulata) for the 
native oyster (Ostrea edulis).—Maurice Nicloux ; The 
laws of the absorption of carbon monoxide by the 
blood. It has been shown in the previous paper that 
the haemoglobin of the blood corpuscles put in contact 
with mixtures of carbon monoxide and oxygen com
bines with the two gases in proportions defined by 
their respective partial pressures and governed by the 
law of mass action. These experiments have now 
been extended to living animals (dogs), and the same 
laws are found to be applicable. It is shown that 

with a given mixture of carbon monoxide and air 
when breathed by an animal, the carbon monoxide 
is fixed by the blood up to a certain limit which cannot 
be passed. Oxygen displaces the carbon monoxide 
from the blood, and pure oxygen constitutes the best 
treatment for carbon monoxide poisoning.—Andre 
Mayer and Georges Schaeffer ; The proportion of lipoids 
in the tissues and the physiological activity of the 
cells. Thermal regulation. When the body is sub
jected to extremes of heat or cold variations are pro
duced in the amounts of lipoid phosphorus in the 
serum.—P. A. Dangeard ; The penetrating power of 
violet and ultra-violet rays through leaves.—Em. 
Bourquelot and M. Bridel : Ferment equilibria. Distri
bution and displacements in an alcoholic medium con
taining glucose and two glucoside-forming ferments. 
—Emile Haug : The Triassic zone of the Huveaune. 
—Ldon Bertrand and Antonin Lanquine : The prolonga
tion of the Bessilons sheet in the south-west of the 
Maritime Alps, up to the Var valley.
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		Tekst zastępczy ilustracji		Zatwierdzono		Ilustracje wymagają tekstu zastępczego


		Zagnieżdżony tekst zastępczy		Zatwierdzono		Tekst zastępczy, który nigdy nie będzie odczytany


		Powiązane z zawartością		Zatwierdzono		Tekst zastępczy musi być powiązany z zawartością


		Ukrywa adnotacje		Zatwierdzono		Tekst zastępczy nie powinien ukrywać adnotacji


		Tekst zastępczy pozostałych elementów		Zatwierdzono		Pozostałe elementy, dla których wymagany jest tekst zastępczy


		Tabele




		Nazwa reguły		Status		Opis


		Wiersze		Zatwierdzono		TR musi być elementem potomnym Table, THead, TBody lub TFoot


		TH i TD		Zatwierdzono		TH i TD muszą być elementami potomnymi TR


		Nagłówki		Zatwierdzono		Tabele powinny mieć nagłówki


		Regularność		Zatwierdzono		Tabele muszą zawierać taką samą liczbę kolumn w każdym wierszu oraz wierszy w każdej kolumnie


		Podsumowanie		Pominięto		Tabele muszą mieć podsumowanie


		Listy




		Nazwa reguły		Status		Opis


		Elementy listy		Zatwierdzono		LI musi być elementem potomnym L


		Lbl i LBody		Zatwierdzono		Lbl i LBody muszą być elementami potomnymi LI


		Nagłówki




		Nazwa reguły		Status		Opis


		Właściwe zagnieżdżenie		Zatwierdzono		Właściwe zagnieżdżenie
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