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“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 
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Prin -:ipal :—J. G. GREENWOOD, B.A, Sir RODERICK IMPEY MURCHISON, Bart., K.C.B., F.R.S., &c. 
Proressors and TEACHERS : During the Twenty-first Session, 1871-72, which will Commence on the 

{Professor J. G. Greenwood, B.A., Fellow and of October, the following Courses of Lectures and Practical Demonstra- 
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u {Professor Thomas Barker, M.A., Fellow . Mining z }By Warington W. Smyth, M.A., F.R.S. . i 

Mathematics . +1, of Trin, Coll., Cam. 6. Geology—By A. C. Ramsay, LL.D., F.R.S, eh baat 
lAssistant I ecturer, A. T. Bentley, M.A. 7. Applied Mechanies—By T. M. Goodeve, M.A. “a 

Natural Philosoph {Erofessot Balfour Stewart, LU.D., F.R.S. 8, Physics—By Frederic Guthrie, F.R.S. 
pay *\Professor Thos. H. Core, M A, 9. Mechanical Drawing—By the Rev. J. Haythorne Edgar, M.A. 

Physical Laborato c Direclor, Tree Ballons Stewart: The Fee for Students desirous of becoming Associates is £30 in one sum, 
ys ry Assistant, Francis Kingdon, “- on entrance, or two annual payments of £20, exclusive of the Laboratories, 

Civil and Mechanical Engineering( Professor ©. Reynolds, M.A, Fellow of | pypits are received in the Royal College of Chemistry (the Laboratory of Geometrical and Mechanica) Queen's Coll., (am the School), under the direction ‘of Dr. Frankland, and in’ the Metallurgical 
Drawing -\Assistant, J. B. Millar, B.E. Laboratory, under the direction of Dr. Percy. 

Logic, and Mental and Moral Professor W. Stanley Jevons, M.A., » . 
‘| De F.SS., Fellow of University College, Tickets to separate Courses of Lectures are issued at £3 and £4 each. hilosophy. Political Economy, London 
. 4 Officers in the Queen's Service, Her Majesty’s Consuls, Acting Mining 

Jurisprudence and Law {Fiolessor James Bryce; D:C.L., ‘Fellow Agents and Managers may obtain Tickets at reduced prices. e ® of Oriel College, Oxford. ie 
Chemistry [Pg eesr H. E. Roscoe, B.A., Ph.D., Science Teachers are also admitted to the Lectures at reduced fees. 

. {Professor H. E. Roscoe. His Royal Highness the Prince of Wales grants Two Scholarships, and 
Chemical Laboratory +)Sen. Assist., C. Schorlemmer, F.R.S, several others have also been established by Government. 
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Oriental Languages . Professor T. Theodores. ines, Jermyn Street, London, S.W. 
Modern Languages . {Frofessor ieodores: PhD. TRENHAM REEKS, Registrar. 
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Prospectuses of the Dav or Evening Classes, and of the Scholarships and . 

Entrance Exhibitions tenable at the Cullege, will be sent on application. The School will Re-open for new pupils on Tuesday, Sept. 26, at 9.30 a.m. 
5 The School Session is div.ded into three equal terms. Fee £7 per term, to J. HOLME NICHOLSON, Registrar. bs paid at the beginning of each term. Gymnastics, fencing, and advanced 
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SCHOOL —OFEN SCHOLARSHIP AND EXHIBITION IN NATU- differ from those of the older boys. Fee for each term, £6 35. i to be 
CIENCE. paid at the beginning of each term. 

A SCHOLARSHIP of the value of £40, tenable for three years, and an Discipline js maintai . . 
EXHIBITION of the value of £20, for one year, will be awarded by open iscipline is maintained without corporal punishment. 
ompetitive Examination in Natural Science, at St. Mary’s Medical School, A monthly report of the progress and conduct of each pupil is sent to h.3 u September 26th and following days. parent or guardian, 
Any person will be eligible as a candidate who has passed an Examination The Schoolis close to the Gower Street Station of the Metropolitan Rail- qualifying him to register asa Medical Student provided he has not previously way, and only a few minutes’ walk from the termini of the North-Western, 

completed a full year of medical study at a recognised Hospital. Midland, and Great Northern Railways. To pupils attending the School 
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on Monday, Sept. 25th, between the hours of 3 and 5 P.M., and to bring wit Prospect was p ances - eounkt & . them a certificate of having passed the required preliminary Examination. | sion given in the School ah coh a  pcontegs Of instruc 

Further information as to the subjects of Examination, and the conditions | of the College. , , 
under which the Scholarship and Exhibition will be held, may be obtained 
from Dr. Cheadle, the Dean, or from Mr. Knott, the Registrar, at the Hospital. JOHN ROBSON, B.A., Secretary to the Council, 

W. B. CHEADLE, M.D., Dean of the School, August, 18971,
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OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC, 

T. COOKE & SONS, 
Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majestys Home and Indian Governments 

BUCKINGHAM WORKS, YORK. 

Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Le 
Clinometers, Gold Band Aneroids, &c., manufactured by T, COOKE and SON S may be had on application to the Woe 

. . a 

Just published in 2 vols. crown 8vo, Illustrated, price 245, 

A HANDBOOK OF BRITISH FUNGI : \ ) 

With full Descriptions of all the Species, and Illustrations of the Genera, 

By M. C. COOKE, M.A. 

MACMILLAN & CO., LONDON. 

SCHOOL OF CHEMISTRY, Third Edition, fcap. 8vo, cloth, price 4s., post-free for 48 stamps, 

SCIENTIFIC CHEMISTRY, for the Use 
20, GREAT M. ARLEOROUGH STREE 7; of Schools, Colleges, and Candidates for University Matriculation Examina- 

tons, By jfokessor BARFYF, M.A., Professor of Chemistry to the Royal 
cademy of Arts. 

LOND ON, W. *,* This book is now acknowledged to be one of the very best suitable for 
preparation for examinations. I contains all the matriculation questions of 

’ the University o ndon from January, 1865, to the present time, together Directep BY ARTHUR VACHER. aa anversity of 7 Y, 1865, P g 
TT ‘*Tt is impossible to read this book without a conviction of its marked 
ROYAL COUNCIL of EDUCATION. .— | superiority. The conciseness and lucidity with which each point is handled 

EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- | 8!¥e to itthe freshness of original study ; and the reader is disposed to regret 
TIFIC SUBJECTS of the above examinations can be attended in classes thatin his younger days he was possessed of no such handbook on this difficult 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. | $“!3¢¢ with which to quicken his awakening aspirations. Mr. Barff’s book 

Telegraphy and Photography especially considered. Fees moderate.—Apply at a complete success 1n jhe ar of driving away the weariness of first 
to Prof. E: V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. attempts. —Lraminer and London Keview. 
oo GROOMBRIDGE & SONS, 5, Paternoster Row, London, 

THE HARTLEY INSTITUTION 3 South- Fcap. 8vo, cloth, price 3s. 6¢., post-free for 42 stamps, 

ampton.—The Prospectus of the Departments of General Literature, Engi- HEAT: an Introduction to the Science of 

neering, and Technical Science, and Preliminary Medical Education, may be | yyen¢, By TEMPLE AUGUSTUS ORME, Teacher of Chemistry and 

obtained on application to the Principal. Experimental Physics, University College School, London. 

TT TT Ta ‘This book is an elementary elucidation of the modern science of heat. 

SIX MEDALS AWARDED TO J. S. FRY & SONS. The whole subject is clearly and concisely treated, and it would hardly be 
possible to condense more of the science within the same limits and perhaps 
not possible to set it forth more correctly and to preserve more completely 

x. r a Cc the relative proportions of each topic. The author's plan will commend 
itself to every competent critic, especially in respect of his avoidance of 
symbols and formula. . . . Even the advanced student will be gratified 

C O Cc O DX to see present opinions in this department of physical science so well ex- 
0 f e | plained and arranged for elementary study.” —.4 thenaum. 

‘his perfectly pure and delicious beverage, consisting of choice Cocoa Nibs GROOMERIDGE & SONS, 5, Paternoster Row, London. 
deprived of the superfluous oil, is strongly recommended to all those cone | ~~ , To 
sumers of Cocoa who, whilst they appreciate the full flavour snd fine aroma Just published, fcap. 8vo, price 4s., post-free for 48 stamps, 
of the Nut nevertheless find the oil too rich. — NATURAL PHILOSOPHY, for Schools, 

To those under medical care who ave obliged Zo avoid rich articles of diet, | Colleges, and Candidates for Matriculation at the University of London. 
and to whom tea and coffee Brove too stimulating, this very delicate prepara- By R. WORMELL, M.A., BSc. Containing the Elements of Mechanics, 
tion of Cocoa wi e of great va we. Hydrostatics, and Optics. 

Bristol : and 252, City Road, London, E.C. GROOMBRIDGE & SONS, 5, Paternoster Row, London. 
eS See OES 

HOLLOWAY’S PILLS.—In bilious dis- Feap. 8vo, cloth, price 4s., post-free for 48 stamps, 

orders, sick headache, indigestion, and affections of the nerves, these famous MECHAN ICS, for Schools, Colleges, and 

Pills, so highly appreciated in all quarters of the world, are regarded asa | Candidates for University and other Examinations. By R. WORMELL, 
perfect remedy. ‘They purify the blood, regulate the secretions, give tone to | M.A., B.Sc. Second Edition, revised and corrected. 
the stomach, restore the appetite, aud renovate the whole system. After a “ Mr. Wormell states in clear and concise language the principles of 
course of these Pills, the once emaciated and enfeebled patient is so changed | gjementary statics and dynamics. We have no doubt that this excellent 
that his friends are both wonder-struck and delighted. These cheap pre- little work will be a great success.’ —Nature 
servatives of life and health are a blessing to mankind. It would be hardly “ , ‘ . ced.” Chemist and 
possible to overstate the good that they have effected in diseases, which, Mr. Wormell’s book cannot be too warmly praised.” —CAemis 

through maltreatment or neglect, had gained such a mastery over the system Druggzst. 
that their eradication seemed perfectly hopeless. GROOMBRIDGE & SONS, 5, Paternoster Row, London. 
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ao Fcap. 8vo, cloth, price 3s,, post-free for 36 stamps, 

. PENN HYDROSTATICS, including SOUND: 
te ee a an Elementary Course of Theoretical and Applied Hydrostatics. By R. 

JOSEPH GILLOTTS WORMELL, M.A., B.Sc. cy ; . oes 
STEEL PENS. “The whole subject is dealt with in a very simple and intelligible way, 

Sold by all Dealers throughout the World. which will doubtless recommend it to students.” —Lducational Times. 
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NATURE 361 
aa 

be well known to him who attempts to explain their THURSDAY, SEPTEMBER 4, 1871 consequences, P P 
On the Continent—in France, in Belgium, in Germany, 

~— a "| in Sweden—there are to be found men of great reputation 
THE IRON AND STEEL INSTITUTE who have identified themselves with this union of science 

with art, because in these countries are to be found edu- 
AFTER having on so many different occasions dwelt | cational establishments so located as to afford the pro- 

upon the importance and advantages to be derived | fessors who fill the respective chairs abundant opportunity from the cultivation of Science by those engaged in the | o¢ making themselves personally acquainted with the 
industrial undertakings of this country, we cannot do action of the iron furnace, and, indeed, with every step 
otherwise than refer in terms of deep interest to a meeting, | this and in other branches of manufacture. 
which took place during the past week at Dudley, under We can adduce no better proof of the real value of the 
the presidency of Mr, Bessemer, in the heart of the oldest | japours of the Iron and Steel Institute than the estima- 
iron-making district of Great Britain. tion in which they are held by some of the Continental 

About three or four years ago a few gentlemen in professors, two of whom we noticed were present at the 
Cleveland, the youngest seat of the iron trade in the meeting to which we have alluded. © 
world, propounded the idea that it would be beneficial to In our own country, without saying to whom the blame, 
all concerned to organise an association of those interested | jr any, belongs, men of science and men of industrial 
in the manufacture of iron and steel, to meet and discuss occupation have not been brought sufficiently together. 
all matters connected with these branches of metallurgical | a, a rule our schools of science are remote from the 
science, but from which all questions of a merely trade | scenes where science is practically applied. In conse- 
character should be carefully excluded. quence our professors are, perhaps, less familiar with 

To dispel any idea of this Iron and Steel Institute, as it | and less interested in, pursuits, which, in the eyes of a 
is designated, being intended by its original promoters to Leoben cr Louvain teacher of metallurgy, possess suffi- 
be confined to their own locality, they solicited and | cient attraction to induce him to undertake a long journey 
obtained the consent of the Duke of Devonshire to act | tg be present at a meeting, or to study the operations of 
as their first President. Looking at his Grace’s position | oyr own iron makers, rarely or never visited by the learned as one largely interested, but in an entirely different dis- | of their own nation. 
trict, in the manufacture this body was intended to foster, It is this reflection, perhaps, more than any other, which 
and having regard to the literary and scientific attain- | has induced us to notice so favourably the proposition to 
ments of this distinguished nobleman, a more judicious | found in the centre of a great mining and manufacturing 
selection could not have been made. district the proposed College of Physical Science at 

From the day of the first introduction of this associa- Newcastle-on-Tyne. We regard it asa desideratum no 
tion to the public to the present, we find an unflagging in- | Jess important to the philosopher than to those who may 
terest has been maintained in the papers submitted at the | seek for instruction within its walls, for it is one which 
gatherings, and in the discussions which have followed | will afford to him who has to instruct ample opportunity of 
their reading. Asa natural consequence we are glad to studying the application of those great and important 
find that among its 450 members is included almost every | truths which it is his office to teach. 
name of note in this very important branch of our We cannot conclude this brief notice without heartily 
national industry. commending the spirit in which the members of the Iron 
We know of no manufacturing operation requiring for | and Steel Institute, throwing aside all narrow-minded 

successful enterprise a more extensive acquaintance with prejudice and jealousy, communicate to each other the 
scientific truth than that of the iron-smelter and its asso- | pesult of their own individual research, and make known 
ciated branches. His work is conducted in apparatus of | for the use of all the progress each has effected in his 
a very costly and gigantic character, and under circum- | own sphere. It seems to us that everyone is acting under 
stances which render experimental research very difficult ; | the feeling that, on giving information, he is in reality 
while, on the other hand, its prosecution upon a com- promoting his own advancement. However this may be, 
mensurate footing is attended with so much expense as to | society at large, not the least interested in their progress, 
render failure almost ruin. cannot fail to profit by assistance thus rendered and re- 

It unfortunately happens also, that the pursuit of pure | ceived, and therefore we most cordially wish all prosperity 
scientific inquiry connected with the subject is impeded | to the Iron and Steel Institute. 
by obstacles of no ordinary character. A blast furnace 
containing twenty or thirty thousand cubic feet of space 
and filled with nearly 1000 tons of materials, chiefly a a | 4VSTRUCTION TO SCIE WV CE T LA CHERS AT 
state of intense ignition, is not a tield to which the chemi- SOUTH KENSINGTON 
cal philosopher can, without considerable preparation, TDURING the months of June and July, a number of 
transfer his labours. From the crucible of the laboratory science teachers from various parts of England, 
to such an enormous and almost inaccessible mass, the | Scotland, and Ireland, were assembled in London, for the 
focus of very intricate and violent chemical action, is too en pose of arending ppices of The Sece for ae 
great a step to be made by the chemist for a few hours Department. We propose to give some account of the 
with any chance of success; for the very questions in | course of instruction in the principles of Biology, which which the iron-master would desire his assistance are the | was directed by Prof. Huxley, to whose suggesuon, we 
results of anterior circumstances, which themselves must | believe, liberally accepted by Mr. Forster and acted upon 

VOL, IV. u
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by the Government, this important scheme for raising the | by the lecturers) to the students for their future reference. 
character of science teaching in the various schools and | Two prizes—which were two microscopes similar to those 
classes at present in relation with South Kensington is | used by the members of the class, and provided like 
due. It had long been felt by those who annually exa- | them with inch and one-eighth inch objectives—were 
mined teachers and pupils for certificates in various | offered to the students who should be considered to have 
branches of science, under the Science and Art Depart- | done best during the course, especial weight being given 
ment, that the candidates displayed a sad want of prac- | to excellence in the practical work, as judged both by ob- 
tical acquaintance with the subjects in which they pre- | servation of the student when at work, and by the reports 
sented themselves for examination; many showed | sent in. The names of the students were placed in two 
considerable ability and great book knowledge, but a | classes of merit at the termination of the course, arranged 
knowledge of the things themselves with which science | in alphabetical order. 
deals, a proof of personal intercourse with Nature, which Now as to the subjects which were gone over in the 
after all is the only foundation of scientific knowledge, | time, which, though limited to six weeks, yet, by dint of 
and without which all the ’ologies are so much book- | hard work, was made to take in more than many a six 
wormery, was to a very great extent wanting. Underthe | months’ course. The yeast plant occupied the first lec- 
existing state of things it seemed almost impossible to get | ture, and each student was provided with some yeast, 
out of this vicious condition, for the scholars who were in | which was carefully examined and drawn under the 
their turn destined to become teachers were for the most | microscope. Each student sowed some in Pasteur’s solu- 
part taught by men who were deficient in practical know- | tion which he had himself prepared, and on the following 
ledge ; and with the increasing demand for science teaching | day studied its germination. In like manner the Peni- 
there appeared to be a probability of the evil being in- | cillium mould was studied, sections being cut through the 
creased by the rapid accession of these book-taught | crusts, and careful drawings made of mycelium, hyphe, 
students to the position of instructors. The only way to | conidia, &c. The latter were sown, and their develop- 
meet this difficulty was to find teachers who had the | ment accurately observed and drawn by each student. A 
requisite familiarity with “the solid ground of Nature,” | solution of hay was given to each, and the formation of 
and set them to work to leaven the mass, The readiest | a Bacterium film was studied, the form and movements of 
means of doing this was undoubtedly that adopted by | Bacteria were compared with the Brownian movements 
the authorities—namely, to summon to a central class | of gamboge rubbed up in water. The structure of the 
the ablest of the teachers at present distributed through- | higher Fungi was then studied in specimens of a common 
out the kingdom, and to impart to them as much practical | toad-stool, and thus a general notion of the morphology 
acquaintance and personal familiarity with the ¢izzgs of | and life-history of the Fungi was obtained. Protococcus 
which they had read in books, as was possible in a given | in its various stages, Palmella, and Volvox next formed 
time. By annual repetition of this plan there can be little | the subjects of lectures and practical work, and from 
doubt that the body of science teachers throughout the | these simpler forms the students passed on to Spirogyra 
country would be materially affected. Being already ac- | and Chara. In Chara the advance in cellular differentia- 
quainted with the outlines and much of the detail of their | tion was noted by each student on specimens supplied to 
subjects by hearsay, they would readily understand and | him, and the male and female reproductive bodies 
appreciate the facts and methods of investigating facts | examined in detail, and the Antherozooids were obtained 
placed before them, and after passing through such a | in active movement. The phenomenon of cyclosis was 
course of instruction would be prepared to proceed further | also very carefully gone over, each student comparing 
in the same direction by their own individual efforts, and | that of Chara with that seen in Valisneria, and in the 
what is more important, to teach, not at second-hand, but | hair of the nettle and of Tradescantia; drawings and 
from experience, not as fluent repeating machines, but as | descriptions being made and the specimens prepared 
thoughtiul students of phenomena. by every student for himself. During this time a cer- 

Thirty-nine students, of whom one was a lady, attended | tain amount of familiarity had been obtained by all 
the course of instruction in the principles of Biology, their | with the use of the microscope—not half a dozen of 
expenses (involved in coming to London) being defrayed | the class, be it remembered, having previously ever 
by the Government. The course occupied six weeks; | used the instrument at all, still fewer one of adequate 
the students attended every day, with the exception of | power—and as well as the instrument itself, the use of 
Sundays, from ten inthe morning until half-past four in | various reagents had been learnt, such as iodine-solution 
the afternoon (Saturdays until two). Each morning at | for demonstrating starch, and for delineating protoplasm, 
ten o’clock a lecture, occupying from an hour to an hour } acetic acid, magenta-solution, &c. From Chara the class 
and a half, was given by Prof. Huxley, and the remainder | proceeded to the study of the Fern—the sori and sporangia 
of the day was employed in disseciion, microscopic work, | were examined in the first place, and the general form of 
and demonstrations, in carrying out which Prof. Huxley | the fern-frond; then each student was provided with spores 
was assisted by Prof. Michael Foster, Prof. Rutherford, and | which had been previously allowed to germinate, of two 
Mr. Ray Lankester. The stadents were placed in pairs at | stages of development, the one set with the quite young pro- 
large working tables, and each table was provided with a | embryo-like prothallium,the other more advanced exhibiting 
microscope (with inch and one-eighth inch objectives, and | numerous archegonia and pistillidia, the structure of all of 
two eye-pieces furnished with micrometric square-ruling), | which were examined and drawn; and in many cases active 
with four scalpels, two pairs of scissors, two pairs of | antherozooids were obtained. ‘The structure of the fern 
forceps, pins, thread, dissecting needles, watch-glasses, | stem followed, exhibiting typical scalariform, dotted and 
beakers, pie-dishes, glass tubing, and camel’s-hair brush. | spiral ducts, and other forms of tissue ; also the leaf of 

The practical instruction proceeded far/ gassu with the | sphagnum ; the methods of recognising starch and cellu- 
lectures, the students at once taking their places at the | lose being here again used. From the fern the class 
tables after the lecture, and setting to work at materials | passed on to the study of a bean plant as typical of a 

provided for them to dissect or examine with the micro- | phanerogam. Its general morphology, the microscopic 
scope in illustration of, or rather as the sequel to, the | structure of its tissues, the minute structure of the flower 
lecture which they had just heard. Each student was re- | and the histology of the essential reproductive organs 
quired to send in full reports and drawings as the result of | were examined during three consecutive days, and finally 
his day’s work, many of which proved very excellent ; an | the development of the seed and the growth of the young 
abstract of the lecture was also given in by each student, | bean plant were studied. . 
with the report of his practical work, and the lot were In this work each student used a razor for making sec- 
returned at the end of the course (after due examination | tions of the parts to be studied, and portions of turnip
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were made use of for embedding delicate pieces of tissue, | head were supplied to the various tables, and in these 
such as leaves, in order to facilitate the cutting of thin | the parts of the brain and cranial nerves (already made 
sections. A few typical flowers (e.g., Campanula, Rosa, | out in the rabbit), the tongue, the relations of the cavities 
Viola, various Orchids) were next studied as examples | of the mouth, nose, and ear, the ducts of the salivary 
of the kind of modification of parts exhibited by phane- | glands, and the muscles of the eye, were studied. The 
rogamous plants, and also the female flowers of a small | structure of the eye was again examined by each student, 
Conifer. Before proceeding to the animal kingdom, a | in specimens of those of the bullock, supplied in quantity, 
lecture was devoted to a retrospect of the steps through | and the internal ear and auditory ossicles were demon- 
which the class had passed from the simple to the more | strated in rough preparations of the sheep and rabbit. 
complex forms, a comparison of the various methods But little time could be afforded to Physiology ; and, in- 
of reproduction, and an outline of the physiology of | deed, it was hardly possible that each member of the 
vegetable life. class should perform many physiological experiments for 

Amecebe, the colourless corpuscles of the Triton’s | himself. The movements of the heart in the frog after 
blood, and the amoeboid particles of Spongilla, were the | excision, and the localisation of the nerve-centre, was 
first examples of animal life studied, each member of the | made out by each student for himself; also the phenomena 
class making drawings of the various forms due to proto- | of reflex action in the frog after the destruction of the 
plasmic movement presented by an individual example | cranial portion of the cerebro-spinal nervous system. 
of each of these cases of simple organism whilst in the | Again, each table was supplied with simple galvanic for- 
field of his microscope. The Gregarine of the earth- | ceps, and the irritation of nerve and of muscle examined, 
worm next occupied a day, and every student was able to | also the action of chemical and mechanical stimuli on 
observe and draw the actively moving nucleated Gre- | the nerve. The action of curare poison on the frog 
garina, its simple encysted condition, and its various | (Bernard’s experiment) was examined by every student, 
stages of breaking up into pseudonavicule. and the condition of the poisoned and the unpoisoned leg 

_ The structure of Infusoria was next examined, as | compared, Every member of the class was made familiar 
exemplified in Vorticella and Vaginicola, the nucleus, | with the simplest way of demonstrating the circulation in 
contractile vacuole, mouth, &c., being fairly observed and | the frog’s foot, tongue, and mesentery, under the micro- 
drawn by all the students. Specimens of Hydra | scope, and repeatedly examined the phenomenon for him- 
were provided on the following day, and the endoderm | self. Rigor mortis and the artificial rigor produced by 
and ectoderm, thread-cells and reproductive organs studied. | warm water were examined. The conversion of starch 
To this followed a copious supply of Cordylophora la- | into sugar by the saliva, and the methods of proving the 
custris (from the Victoria Docks), in which the class were | presence of starch and grape sugar, were made the sub- 
able to study a typical compound Ccelenterate, and to | ject of experiment by every individual of the class. The 
recognise not only the male and female gonophors, but | peristaltic movements of the intestine and the absorption 
the larval “ planula-form” as it escaped from the repro- | of the chyle by the lacteals were exhibited and closely 
ductive capsules. Plumatella as a typical Bryozoon suc- | examined. A model of the circulation, consisting of 
ceeded this, and then two days were given to the dissec- | india-rubber tubes and pump, was used for demonstrating 
tion and histology of Anodon, of which each student was | the nature of the pulse, the pressure (by means of 
provided with two or three specimens. The lobster as a | manometers placed in connection) in the arteries and 
typical Arthropod was then examined, a fresh specimen | veins, and the effect of dilatation and contraction of the ca- 
being supplied to each table ; the heart and vessels were | pillaries and of rate of pulsation on this pressure. Finally, 
first studied, then the alimentary canal, liver, reproductive | the thorax was opened in a narcotised rabbit, and the 
organs, and green glands. A large piece of mill-board | heart exposed, and each student satisfactorily witnessed 
covered with paper was used by each pair of students for | the pulsations of that organ and the inhibitory effect of 
placing out in order, numbering, naming, and comparing | irritation of the vagus nerve ; the blood-pressure was ex- 
the twenty somites and their appendages, an instructive | hibited to each member of the class in a similarly narco- 
preparation being thus made. The corresponding parts | tised dog by means of the hemodynamometer, a tube being 
were again examined, and the microscopic structure of the | placed in the animal’s carotid artery ; and as a concluding 
muscular tissue, blood, liver, and gills, in specimens of the | demonstration the important fact of the influence of 
river cray-fish. The careful dissection of the frog next | nerves upon gland secretion was demonstrated by the 
occupied some days, and to this succeeded the rabbit. beautiful experiment of Bernard, the chorda-tympani 

Simultaneously with the dissection of these verte- | being irritated, whilst a canula was placed in the duct of 
brata, the study of the microscopic structure of the | the submaxillary gland. Great care was taken that none 
various tissues and organs was commenced, so that | of the experiments exhibited to or performed by the 
whilst one student was using the microscope, his com- | members of the class should be open to the charge of 
panion at the table was dissecting, and wice versd. The | cruelty, the animals used being either completely nar- 
blood of the frog and of man, the movements of the | cotised, or (as in the case of the frogs) having the cerebral 
colourless corpuscles in both cases, and the action of acids | portion of the nervous system destroyed in the proper 
on them, the varieties of epithelium, the various forms | manner. 
of connective tissue and its corpuscles, cartilage, bone, Throughout the course the morning’s lecture was 
muscular tissue smooth and striped, nerve fibres and | made preparatory to or an extension of what was after- 
cells, the termination of nerve in muscle, and the struc- | wards brought under actual observation. The concluding 
ture of the more important organs, were examined by the | lecture was devoted to a retrospect of the work which had 
class, zof in already prepared and mounted “ slides,” but | been gone through, and an exposition of the idea which 
in specimens which each student took for himself, | had guided the scheme of study pursued, the object having 
usually from the animal under dissection, and treated | been not to make botanists, nor zoologists, nor anatomists, 
with various reagents, the methods of cutting thin of the members of the class, but to give them a practical 
sections and embedding tissues in wax or paraffin | insight into the structure and activities of living things, 
being learnt at the same time. in such a way as to enable them to observe for them- 

A simple injecting apparatus (formed by two Wolff’s | selves the relations and connections of the various forms 
bottles and a large vessel of water) was put up, and the | of life, and to follow from actual examples the charac- 
method of injecting a frog shown to each student. The | teristics and increasing complexity of different plans of 
best part of a day was spent ina thorough dissection of a | structure, 
sheep’s heart, and another in the dissection of the sheep’s The reports of work and lectures daily sent in by the 
larynx, Vertical antero-posterior sections of the sheep’s | members of the class were entirely satisfactory, and the
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spirit and enthusiasm displayed throughout proved how “no it with j . . 
greatly the value of the course was appreciated. When it foune the squama, separating it with its striae or nibs 
is remembered that, with scarcely an exception, these rom the planum temporale. Near the anterior border of 
teachers had hitherto never used the microscope, never the squama, and usually below the posterior orbital process, 
dissected a single organ or organism for themselves. nor | 4 Process shoots forth from its surface, which is the 
seen one properly dissected, the advantage gained by the Processus Zygomaticus of Carus and the temporal pro- 

experience they have now obtained, even if only a portion | cess of Késtlin. This in some birds, as in the Lark 
of what was condensed into six weeks’ work remains with | Parrots, and Fowls, is tolerabl ll eee 
them, is something very considerable, for it is something | win ¢p, and Fowls, is tolerably well marked, and fuses of a xew Rind, a form of knowledge which they had en. wit the processus orbitalis posterior. In the singing | 
tirely failed to obtain before. birds, this process is very variable in size; in Thrushes, 

It is exceedingly interesting to find that no difficulty Sylviadz, Motacillide, and Hirundinida, it is rather 
was experienced in going over all these matters in a class | feebly developed, resembling a small blunt head. Inthe 
which was not confined to men alone, and most heartily | Fringillidz it is developed into a slender rod, as it is als 
do we hope to see in the future a larger proportion of | in Fdolius, and (though less d ro ° 

women engaged in this and other branches of scientific | |} nS) an (though to a less legree) in Lanius. In 
study. Those who imagine that women have some innate | .° Paride it forms a broad lamina, In the Corvini, 
incapacity, and assert that if admitted to classes now | it is considerably developed; while in the Falcons it 
limited to men they would be unable to profit by them, or | 4Ppears to be entirely absent. In Owls it is slender and 
would hinder nC progress of the class by the greater atten- | acicular. Inthe Woodpeckers it is very large, and occu 

ion they would require in order to keep them to the level ies a special ; | 

of male students, may take this fact to heart—one of the ad a P he ee Mhe| of the Quadrate bone, Inthe marsh 
microscopes offered asa prize for the best work done, and P aquatic birc’s it approximates very Closely to the 
the best record of the lectures and the day’s work, was articular surface of the os quadratum, and is for the most 

adjudged simply upon the merits of her reports and work part of very small size.” He then proceeds to describe 

to the one lady among the thirty-nine students who formed the internal surface of the squama, and its junction with 
the class. h On the one pand, this fact will probably | other bones to form the tympanic cavity 
stimulate that unavowed feeling, akin to the trades-unions’ AG} io 
hostility to competition, which is the cause of the arbitrary The prine! pal defects of the book are obviously that the 

exclusion of one half of the community from our greatest author has little acquaintance with the history of the em- - 
educational institutions. E.RL. bryological development of the class of birds generally, and : 

does not appear to have studied the serial homologies of i 
ae the several bones in other classes. 

MAGNUS’S BONES OF THE HEAD OF BIRDS As an instance of the former defect, we may note that 

Untersuchungen tiber den Bau des Knochernen Vogel- Herr Magnus maintains with Nitzsch that the os 
kopfes. Von Dr. Hugo Magnus, Assistentarzt an der dentale, or median portion of the lower jaw, is de- ) 

Klinik des Herren Prof. Dr. Férster, zu Breslau. Mit veloped from a single pint of ossification. “I have 3 
sechs Tafeln. (Leipzig: Engelmann, 1870; pp. 108. never,” he says, “ been able to discover the presence of 
London : Williams and Norgate.) two nuclei, even in the youngest animals I have examined, 

” 

TEs work is a system2tic description of the form, nor any trace of a suture. ve vous refer to Mr. Parker's : 
structure, and relations of the various bones of the rouble nature of this b ene hou ,, early showing the 

head of birds. Each bone is taken separately, and the one Toe me oubt the two pars ee ee . ? early coalesce. Taking the ethmoid bone again, we find * 
cuief varieties it presents in the several sub-classes are ‘hing it 1 a i Dr. Magnus describing it rightly as a cranial bone, or , 
described, and are illustrated by carefully drawn plates. | -. ican; : : an . rather as one belonging to his animal sphere. He notices : 
In here giving a brief notice of the work, we need | the singular modification in f it und bh \ 
scarcely say that the details of the several bones in the | the whole class. and obeery oat as ae througiont A 
adult state are very well and clearly given, and the author i ad j es that it is a thin Dony plate i hae had oonotunities, of which k , lying between and in front of the globes of the eye. The | & 

Leouehl eee vled Ne it of at he ee to have anterior portion, he goes on to say, situated in front of the || 
ghly i imself, of studying and comparing | eyes, and provided with lateral processes that shut off the i § 

the skulls of a large number of birds. The mode in | nasal from the orbital cavities, may be regarded as the lx 
e e . . . . . 3 t 

which the variations from typical structure are given is } labyrinth of the ethmoid. And then comes the remark- | 4 
instructive and accurate. We will give an extract to show | able statement that “the plate extending backwards from a 

the moce in which ne deals with the siiech and select a this and separating the two orbital plates from each other i 

part < is account ° t < sqyama of the Temporal :— is the crista galls, whilst the short plate extending for- , 

The squama o the emporal Bone (Squama, | wards into the cavum narium represents the lamina pet- 

Sheitelbein, Geoffroy) closely resembles that of Mammals | pendicularis.” This scarcely appears to us to be an 
in its form and position. It is an elongated, scale-like | accurate representation. The crista galli is to all intents h 

bone situated upon the lateral wall of the skull above the | and purposes an intracranial proj- ction of bone, we mizht j 

tympanic cavity, and is posteriorly in contact with the { even consider it to be a portion of the falx cerebri which iM 

occipital, above with the parietal or temporal, and anteriorly has undergone ossification, and such result must be above Lf 

with the great wing of the sphenoid, with which, as we | the plane of the canals for the nasal branch of the a 
have already seen, it frequently unites to form the posterior | fifth ; in point of fact, it may be seen in all birds ina ty 

orbital process. The external convex surface of the squama | rudimentary form between the two passages for the olfac- i 

for the most part enters into the formation, sometimes more | tory nerves. (See note to Mr, Parkers paper “Onthe ~ hi 

and sometimes less, of the temporal fossa, especially in | Structure of the Skull of the Common Fowl,” Phil Trans. mi 

the long-billed marsh and aquatic birds. From the pro- | 1869, p. 762.) The septum between the two orbits ischiefly -{& 

cessus orbitalis posterior a semicircular line runs upon or | and not to a small extent only, formed by the os perpen- 

;
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diculare or lamina papyracea, Putting aside the references | mining operations in all the districts, divisions, and sub- 
elsewhere made to this point in the course of the descrip- | divisions uf Victoria for the year 1870. Of course tre 
tions of the bone, we must praise the very full account Statistics reate mainly O mods the metal most sou she 

. . . ; , ; nisl kewise given wit 
that 1s given of its relations in the different classes of reference to whatever other mineral produces re found 
birds, proving not only that the means of investigation | in the province—s lver, tin, copper, antimony, lead, coba!t, 
at Dr. Maznus’s disposal are extensive, but that he has | manganese, coal, &c. Every means has been taken to 
made excellent use of them. make the statistics reliable, and the result, with regard to 

As an example of the second point, on which we have | gold, is that there has been a falling off of the produce in 
ventured to criticise Dr. Magnus’s work, we may refer to | 127% 48 compared with 1869, to the extent of upwards of : . ich he has applied the | .42:000°:» which decrease is largely acc ounted for by the 
the entire section on the bone to whic . PP heavy and unprec-dented floods of 1870 interrupting the 
term Paukenb-in, or Tympanic, bone. which, in part at | mining operations, the decrease in the number of mines, and 
least, corresponds to Mr. Parker's Basi-temporal, and the | the falling off in the yiel { of gold from several of the deeper 
relati-ns of which the latter writer has worked out so well. | alluvial mines.  Itis stated that during 1870 several scien- 
Its nature is essentially misunderstood by Dr. Mignus, une gentlemen volunterred to deliver to me iminias ae 

; . uitous n n with raining. bu 
who appears to have drawn his conclusions from heads received no encouragement from the district authorities, 
examined at too late a period of development, whilst he | who seem not to have thought ic worth their while to pro- 
scarcely makes any reference to its homologies, so im- | videa room. Thz interests of science are, however, by no 
portant in determining a difficult and disputed relation of | means neglected. We learn from these reports that 
this kind. H. P. during last year more than 800 groups of minerals, rocks, 

and fo-sils, were added to the collection of the mining 
| department. Efforts have also been made to obtain 

OUR BOOK SHELF Specimens of the mineral products of other countries in 
, exchange for native products. nother colony is now 

The Elements of Plane and Solid Geometry. By H. W. likely to reap a rich reward, as already many specimens 
Wa'son, M.A. (Longmans, Green, and Co.) have been sent both from Europe and America. We are 

THIS is one more Text-book of Geometry. It adopts com- | glad to learn that Dr. Von Mueller is preparing a report 
pletely the ge: eral principles of the geometrical reformers | on the large collection of native fossils whi:h has been 
in England, in the classification of the rems according | made. The second report, for the quarter ending March 31, 
to their subjects, the free use of super-position, the sepa- , 1871, is considerably more interesting than the former, in 
ration of probleris from theorems, the art from the science, | a scientific point of view. Besides full and valuable 
and the avowedly arithmetical treatment of proportion. | mining statistics, there are two appendices : (A) “ Notes 
It is distinguished from most that have preceded it by { on the Rocks and Minerals of the Owen’s District,” with a 
its greater length, especially in its treatment of ratios, | sketch map, by Mr. E. J. Dunn, containing much valu- 
by its somewhat wider range of illustration, and its com- | able information on the geology of the district ; (B) an in- 
prehending the elements of solid geometry. But the book | teresting paper containing succinct observations on what 
is disappointing. A weli-trained and well-read mathema- | the author, Ferd, Von Mueller, Director of the Melbourne 
tician, with plenty of experience in teaching, and we | Botanic Garden, considers anew genus of Fossil Conif re, 
imagine plenty of leisure tor writing, ought to turn out a | to which he has given the name Spoxdylostrobus. It is 
better book. In a text-book which does not profess to be | allied to Cupressznztes of Bowerbank. We are sorry we 
original in its matter, the arrangement and manner are of | have not space to copy the author's description. The 
the first importance ; and in both these respects the book | validity of the genus, Mr. Mueller declares, rests chiefly 
in our judgment fails, and fails openly. The large num- | on the extraordinary development of the columella, if so 
ber of miscellaneous propositions with which several of | it may be called; this columellar portion forming indeed 
the books open give a re:l confusion to the whole volume. | the main body of the fruit, the so-called new genus differ- 
And it would bez easy, if space permitted, to show that {| ingin this respect from all other cupressineous genera 
the arrangement is unna'ural in some important points. | living as well as extinct. The paper is illustrated by a 
Moreover, some of the demonstrations are very inelegant, | beautifully executed lithograph, containing several coloured 
such as Book I., pp. 11,17, and Book II., pp. 12, 13; in- | figures, natural size, of the fossil, and also by a plan of the 
deed the latter pair are more than inelegant. field, and sections of the strata in which it is found. We 

On the who’e, therefore, we believe that the book before | have much pleasure in commending these interesting, and 
us, though not without merit, 1s not a very valuable addi- | on the whole, encouraging reports, to the notice both of 
tion to geometrical reform. It seems to show very clearly | statisticians and geologists. 
what the reformers must aim at, and take infinite pains te _ 
achieve : the establishment and recognition of a standar 
syllabus of geometry. When this is agreed upon, we shall LETTERS TO THE EDITOR 

see better text-bouks than have yet been written. (Zhe Editor does not hold himself responsible for opinions expressed 

Victoria. (:) Mineral Statistics of Victoria for the year by his Correspondents, No notice is taken of anonymous 
1870, Presented to both Houses of Parliament by his communications. | 
Excellency’s command. (Melbourne: By authority : Pendulum Autographs 

John Ferres, Government Printer.)—(2) Reforts of the HAVING read with much interest Mr. Hubert Airy’s communi- 
Mining Surveyors and Registrars. Quarter ending | cation to NATURE (No. 94), on ‘* Pendulum Autographs,” I 
March 31, 1871. (Melbourne: By authority: John | wish to saya word on the compound pendulum long ago devised, 
Ferres, Government Printer.) I believe jor the first time, by Prot Blackburn, of Glasgow. 

og! construct the pendulum as fullows :— iece of soft iron 
THESE reports are models of what such statistical reports wire, about gyth of an inch diameter, is fastened by its ends to 
should be; the tables are methodically arranged, easy of | two points in the ceiling, and a heavy bub is hung from its 
reference, and apparently exhaustive ; the printing would | middie point. A second wire of the same length is similarly 
be creditible even to a London printer. In the former, | attached to the ceiling and to the b»b, so that the wires form 
besides the interesting summary and the appendices, there | two superposed isosce es triangles with the line between the sus- 
are fifty-three admirably constructed tables, setting forth | pension points for their common base. A light deal rod about 
the: statistics, from every possible point of view, of the | the same length, more or less, as the distance of the suspension
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points, has a fine saw cut about }th of an inch deep, made | This impulse may have two effects : either it may alter the shape 
lengthwise at both ends. The wires which form the sides of the | of the mass by causing part of it to move in some direction faster 
first triangle are put into one cut, and those of the second tri- | than the rest can follow, or it may alter the position of the mass 
anyle into the other ; and the rod may then be slid up or down | by causing the whole to move together. If the portion which 
along the wires, to different heights, so that when the pendulum receives the impulse is able to move the rest as quickly as it 
is at rest the rod is horizontal, forming the base of one isosceles | moves itself, the whole will move together ; and where there is 
triangle, with sides of double wire, and its vertex down at the | any cohesion at all, there must be a degree of slowness at which 
bob, and also of other two isosceles triangles, equal and similar to | this condition is attained. . ; 
one another whose sides are of single wire, and whose vertices Mr. Pratt’s rope of sand, if dealt with here, is a system of 
are the points of suspension in the ceiling respectively. particles between which there is no cohesion. They are not 

It is now evident that the rod is rigorously constrained to | able, by attractive power, to move each other at all, But if 
oscillate in a plane perpendicular to the line joining the suspen- | hung out in free space, they would certainly assume a definite 
sion points, while the vertex of the triangle below the rod, | shape as a whole, and would retain it with complete “rigidity ” 
which is the point of suspension of the bob, is free to move, at | in spite of any applied force which was not able to move any of 
any instant, only in a plane at right angles to the plane of motion | them faster than they could move each other. 
of the rod. As the amplitudes of the oscillations are practically Suppose the earth were projected bodily along the line of its 
made small compared with the lengths of the component pen- | axis towards the pole star, what would happen to a loose stone 
dulums, we thus obtain, with almost any desired degree of exact- lying on the surface at the south pole? If the earth moved 
ness, the composition of two simple harmonic motions of diffe- northward ten feet in a second, the stone would, at the end of 
rent periods of adjustable ratio, and in rectangular directions. the first second, be still upon the surface. If the earth moved 
It is easy also to see how, by making the wires of unequal | twenty feet ina second, the stone, at the end of the first second, 
length, and dividing them proportionally at the point of suspen- would be a yard behind it, but before the end of the next second 
sion of the bob, the simple component motions may be adjusted | it would be on the surface again. Are not the relations between 
to different inclinations. In order absolutely to prevent the bob | the rigid, the fluid, and the elastic states all illustrated here? 
from creating indeterminate motions about its point of suspension, | What would be the real cohesive force in a molten earth, as 
it would be needful to substitute, for the wires below the | compared with a congealed one, is another matter. ‘ Molten” 
suspended rod, stiff pieces rigidly attached to the bob. But with | does not neccssarily mean ‘‘limp,” and the question, if deter- 
due care in swinging the pendulum no very sensible motion of | minable, has not, I imagine, been determined. The molten 
the bob, relatively to its suspending wires, need occur. earth would no doubt be less compressible ; and this, in some 

To record the motions of the pendulum, I have most frequently | cases, may be equivalent to an increased cohesion. Let me add 
adopted the old plan of sand running out at a fine hole at the | that I have no theory as to the earth’s interior. A. J. M. 
bottom of the pendulum bob. But for class experiments at the Sept. 5 —— 
University of St. Andrews, I have also made the following 
arrangement :—A heavy bob of lead, in metallic connection with Spectrum of the Aurora 
its suspending wires, has a metal point projecting from its lower May I call your attention to an error which has occurred in 
end, Wires from an induction coil are connected, one with | the engraving of the Spectrum of the Aurora which I sent you 
either of the suspension points in the ceiling, the other with a | last week. The lines are marked in strength exactly the reverse 
sheet of a tin foil which rests on a table, and over which is placed | of what they should be. Thus: No. 1 is the strongest, and is a 
a sheet of paper, all but touching the point projecting from the | sharp line easily seen, and in the drawing it is the weakest ; and 
bob. The pendulum having been first got to swing steadily, the | so with the others. No. 1 is the brightest, No. 5 is the faintest. 
induction coil is put in action, and the sparks, passing from the 47, Brook Street LINDSAY 
pendulum point to the pin fol trace on the paper, if it he suitably ———_ 
repared, a record of the pendulum motion. I used one of 

Rubmkorff ’s original coils, which, with a single Grove's cell, was Transparent Compass 
quite sufficient. The rheotome acted automatically, and with I BEG leave to draw your attention to a contrivance that I 
considerable regularity. The dots on the paper made by the | think very suggestive, of improvements in getting up compasses 
sparks showed distances varying from one element of the pen- | for iron and wooden vessels. This I propose to effect by using 
dulum track to another, and thus exhibited in a very interesting glass globes with transparent needle-cards, and thus making a 
manner the variation in the velecity of the pendulum bob. transparent mariner’s compass, visible in all directions, that may 

- WiULLIAM SWAN be either supported or suspended by very simple and compact 

Ardchapel, Dumbartonshire, Aug. 24 fittings wherever most convenient. 
In iron vessels this transparent compass can be readily placed 

—— beyond the local attraction of the ;iron. In appearance like a 
. . earl, and in good taste. 

PERMIT me to state that the diagrams in No. 94 of the 17th P Please draw attention to this very simple remedy for so many 
June to Mr, Hubert Airy’s ‘Pendulum Autographs,” are identi- | yeal or alleged complaints of the deviation of the compass on 
cal with the ‘‘ Kinematic Curves” by Mr. Perigal, drawn by him | poard of iron vessels. GEORGE FAWCUS 
upwards of thirty years ago, and discovered by Mr. Sang of North Shields. Sept 

: : : tags : s, cept. 4 Edinburgh two years previously (On the Vibration of an Elastic _ 
Spring, Ed. Ph. Tr.), autographic copies being in the posses- 
sion of the Royal Society, Royal Institution, and Royal Astro- A Substitute for Euclid 
nomical Society . Vide my application of the Binomial Theorem SINCE Prof. Tait has given the weight of his authority to the 
to Perigal’s Bicircloids (Lond. Phil. Mag. 1849-1850). Mr. | attack for some time past directed against Euclid, I, and per- 
Perigal calls these curves, Lemnoids, Paraboloids, &e. haps some others who like me have sons whom they wish to 

August 28 S. M. Dracu educate as mathematicians, would be much obliged to Mr. 
. Wilson, or any other of your correspondents, who would recom- 

menda book which is suited to lay the foundation of geometry in 
Thickness of the Earth’s Crust the future. A FATHER 

THE question in debate is not a mathematical one. Accepting wae 
Archdeacon Pratt’s calculations as correct, they would show that Monolithic Towers of Cement Rubble for Beacons 
certain facts in the earth’s motion are what they would be if the and Lighthouses 
earth were a rigid mass, or nearly so. But this at present is not IT occurs to me to suggest the trial of common rubble set in 
disputed. What is disputed is the soundness of the inference | Portland or other equally good cement in the construction of 
drawn from these facts respecting the fluid or solid state of the | beacons and seamarks, as also for lighthouses, The advantages 
earth’s interior, for it is contended that in either case the move- | of employing cement rubble, not in prepared blocks but by 
ments in question might he practically the same, provided only | continuous building, are the following :— 
they were slow enough. I do not think this is replied to by I. The dispensing with all squaring or dressing of materials. 
Archdeacon Pratt in his letter in Naturr, August 31, 2. The suitableness for such work of any stone of hard quality, 

Whatever the disturbing forces may be, they amount to a| thus rendering it unnecessary to bring large materials from 4 
motive impulse given to some portion of the mass of the earth. distance, or to open quarries for ashlar,
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3. No powerful machinery is needed as for moving or raising Eclipse Photography 
heavy materials. . . . . . From letters I have received, it appears that the table of nts in the levelling of the rock for a foundation for exposures given in my “Notes” is not correctly understood. It 

s, The ease of landing on exposed rocks small fragments of | S Neesty tela agin hat the veason why the plate ox 
stones oF ComP ared with the landing of heavy and finely-dressed was because the eclipsed sun was nearly covered by cloud during 

The erection of an experimental beacon on the plan I have the long exposure, and was quite clear during the short. The 
: 30 secs. plate would have been greatly over-exposed for certain 

sugers ted would beattended by comparatively small expense, details, but the outer corona would probably have been more 
Edinburgh, Aug. 29 - THOMAS STEVENSON clearly defined. By giving some plates short and others long 

—— exposures, it was intended to show different effects, as would 
Neologi certainly have been the case if we had been favoured with a 
cologisms cloudless sky. 

IT may be something of a bull, but I wish to consult your Iam informed that it is proposed to attempt to obtain uni- 
correspondents about a neologism which does not exist. It must | formity of results by using the same kinds of instruments and 
exist very soon, however, because it is urgently wanted, as will | chemicals at all the stations. So far, good. But where is the 
be seen from the following considerations :— certainty that the hands that will use the chemicals and instru- 

A straight line has a certain direction ; we all know what is , ments will produce equality of results? It is about the same as 
meant ; it is an inherent property of a straight line. The answer | giving to a dozen men pens, ink, and paper, and expecting from 
to the question what property two parallel straight lines have | them twelve specimens of caligraphy all alike. It would be 
(independently of their being produced) is that they have ¢ie | preferable to decide beforehand whether negatives, or positives, 
same direction, I do not invite discussion on the propriety of | or both are to be taken, and then to allow the operators to 
this definition, but only call attention to the fact that the words | choose their own methods, A. BROTHERS 
exist by which this conception of parallels can be expressed. _ 
Now to speak of planes. A plane has a certain ——; two 

parallel planes have the same ——. The same what? The Museums of the Country 

Again, here are two theorems, which are, in fact, reciprocal :— IT must be obvious to any scientific person visiting the pro- 
(1) planes parallel to given straight lines are themselves parallel ; | vincial museums of this country, how inefficient they are for the 
and (2) if two intersecting planes are respectively parallel to purpose of preserving Geological and Natural History collections, 
two other intersecting planes, the lines of intersection are | which are being formed more or less throughout the land. 

parallel ; which may be better enunciated as follows :—(t) two | Whilst the British Association directs so much attention 
directions determine one —-— ; and (2) two —— determine one | towards the advancement of science by means of investigation, 

direction. . . and grants money for the purpose, it is short-sighted on its part 
“ nee German geometers have no difficulty about it. They say, | to neglect the subject of Local Museums as means for preserving 
Durch 2 Richtungen ist eine Stellung, durch 2 Stellungen eine | collections for the benefit of science and of posterity. 

Richtung bestimmt. J. M. WiLson To give an illustration of the way in which such museums are 
Rugby, Sept. 1 too often conducted. In a west-country museum there has lately 

_—— been an addition, consisting ofa valuable collection of cave bones, 
. . and that is well-preserved and arranged, but why? Ina great 

The Nucleus of Adipose Tissue measure because one of the members of the local society happens 
WILL you allow me to make one or two observations upon the | to take an interest in that department. But in what condition is 

remarks made by the writer of the article on the last part of the | the local geological collection? Ina state of neglect and dis- 
** Physiological Anatomy and Physiology of Man?” In few | order, because in that department no one takes an interest. In 
words the reviewer has drawn attention to several of the most | other museums, where there is nobody to take an interest in the 
important points advanced in this part, and for this I feel much | subject, the state of the collections may be imagined. 
indebted to him. But with reference to adipose tissue, he ob- It is much to be regretted that museums should remain in 
serves that I convey the impression that the adult fat cell ‘‘con- | such a condition. The formation and preservation of local col- 
sists merely of an envelope containing oily matter—-no mention | lections ought not to depend upon impulse, or the chance en- 
being made of the fact that by proper treatment a nucleus also | thusiasm of individuals, but should be the result of a generally 
can be almost always demonstrated.” This is strange, for I be- | recognised business-like system ; and it should be the interest of 
lieve I was the first to demonstrate the ‘‘ nucleus” in the fat | the various local societies to provide competent curators. It should 
cells of adult adipose tissue. In my lectures at the Royal Col- | also be the duty of these societies to preserve for the museum of 
lege of Physicians in 1861, I showed specimens illustrating the | the district the collections which have been formed,by local 
fact, and in the work reviewed I have endeavoured to show that | geologists or collectors, and not to permit them to be scattered or 
the so-called ‘‘ nucleus ” (germinal matter or bioplasm) is con- | added to those in the British Museum and to that in Jermyn 
cerned in the formation of the fatty matter, and in its removal Street, where they may be said to become buried, and where the 
from the fully formed fat vesicle (p. 305) whenever we get thin | geological collections are already of an unmanageable size. 
from the absorption of fat. In fig. 198, plate xx., fat vesicles in F.G,. 5. 
various stages of development are represented, the ‘‘nucleus” — 
being given in every one, while in fig. 132, plate xv., are shown T 
some fat vesicles in cartilage, the nucleus being seen in every in- hunderstorms 
stance. If I have not made this point sufficiently clear in my de- THE prevalence of thunderstorms accompanied by serious 
scription, it arises from the circumstance that I desired to leave | accidents during the last two months has led me and many 
as much as possible of the general description given by my pre- | others to consider whether the phenomena of electrical discharges 
decessors in the first edition. In the early part of the chapter | are thoroughly understood. We have heard of several instances 
the nucleus has not been mentioned, which is to be regretted, | in which the electric fluid ‘‘came down the chimney, filled a 
but in the latter part, containing the new matter, very frequent | room with sulphurous vapour,” and terrified or injured persons 
allusion to it has been made. sitting near the fire-places. One fatal accident took place within 

It is this constant presence of the ‘‘nucleus” (bioplasm) in all | a few hundred yards of my own house. A gentleman’s coachman 
tissues, at every period of life, at least as long as their activity | driving along the turnpike road was instantaneously killed on his 
lasts, to which I have long attached such great importance. I | box, ‘‘the lightning,” it is said, ‘‘having struck him on the head 
have endeavoured to show that this nucleus matter (bioplasm or | and passed through his body to the iron work of the carriage, 
germinal matter) is alone instrumental in the formation and re- | and thence to the ground.” From the appearance of the body 
moval of all textures, and at every period of life. This alone, | there is no doubt that the fluid did pass through the poor fellow 
of all the matter of the body, is in a living state, and capable | and caused his death, but my opinion is that he was killed by an 
of formation. Contrary to the generally received opinion, I have ascending current which was attracted to the wheels of the car- 
proved its presence even in all forms of yellow elastic tissue, and | riage, passed upwards through his body, issued at his head, and 
have shown that this texture is formed upon the same principles | shivering his hat (made of felt, and therefore a bad conductor) to 
as other tissues. . fragments, passed to the cloud above. During the same storm I 

61, Grosvenor Street LIONEL S, BEALE was watching the lightning playing on the hill which is
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separated by a valley from my house. Every flash I observed | greater than that which may be attributed to the dogma was double, composed I imagine of an ascending and de- | “no life except from life.” It is the fact that within sceniing current. In every instance one of the two flashes | human observation the law of gravitation is a true state- SP ime as far we he je eauld een No, aieren€¢ | ment itis also the fact that within human observation ; 4 - . “fs . taneous The inference I am disposed to draw from these facts the cogma “no life except from life” is 4 thee thie eee ’ 
is this, that during thunderstorms ascending currents are to be he ow can it be or a moment suppose of 1s p aces guarded against no less than descending ones ; that when chim- | 2€ two statements in the same position of sureness: ney-pieces are shivered and people sitting by the fire side are killed, | Does not all depend on that term “within human obser- the electric fluid has not come down the chimney at all, but has | Vation?” Will not the sureness depend on the extent and proceeded from the earth, and, having found a good conductor thoroughness of the observation? And is it not the case 
in the fender and grate, has passed through them harml. ssly, and | that whilst human observation of bodies in relation to the has then overflowed, so to say, into the room, or shattered the | law of gravitation is of the most vast character—embracing non-conducting masonry. Continuous lightning-conductors, on Sir | not on'y all varieties of terrestrial matter, but innumerable Snow Harvis’s principle, afford sufficient protection to public | extra-térrestrial bodies—the human observatioa of the way buildings, but me‘al pinnacles terminating below in masonry or in which living matter originates or grows, is a mere trifle 
wood work are likely to cause mischief, and iron pillars, unless SO insiznificant in extent that it is asa drop in the ocean? insulated below by some non-conducting subs‘ance, must be equally Sir William Thomson speaks of being “ deeply impressed 
objectionable. C. A. Jouns by the evidence put before us by Prof. Huxley,” and is eam thereupon ready to adopt, an are of Scientific faith 

‘true through all space and time. 1at was the evidence SIR WILLIAM THOMSON ON THE LAW OF | in question ? The merest fragment, as Prof. Huxley would BIOGENESIS AND THE LAW OF GRAVI- | himself acknowledge (though associated with much more 
TATION . ° | evidence upon allied matters)—simply this by no means 

. . astonishing though much controverted fact, that when outoi 
A PASSAGE in the address of the President of the | the unspeakably many kinds of mineral matter which you British Association appears to me so remarkable, mighttake, you take one or twoand boil them and seal them and so much at variance with the notions entertained by up and submit them to a variety of processes, the object of 
biologists of various shades of opinion, that I am sur- | which is not to produce favourable conditions for the evo- 
prised that no observations were made upon it during the | jytion of life, but to prevent the access of already living sectional meetings, and beg now to draw attention to it. matter—you don’t get life produced. The whole of this 
I may mention that in the discussion on spontaneous | kind of experiment, and of the evidence which so much 
generation in Section D on the last day of the meeting, I impressed Sir William Thomson, cannot—attended as it 
did say substantially what I now write to you, but no one | jg with negative results—have anything to do with the 
present defended Sir William Thomson’s position. The general question of the de zovo originof living matter. Such 
passage in question is as follows : “ But science brings a | evidence merely relates to a particular supposed case of such 
vast mass of inductive evidence against this hypothesis of origin, one out of thousands conceivab'e. Yet this is what 
soontaneous generation, as you have heard from my pre- | it seems to me—I write with diffidence—Sir William 
decessor in the Presidential chair. Careful enough | Thomson has taken as evidence of the same value as that 
scrutiny has, in every case up to the present day, dis- | on which rests the law of gravitation. Because it seems covered life as antecedent to life. Dead matter cannot rather more probable than not that organisms do not 
become living without coming under the influence of arise de novo in boiled and sealed solutions of tartrate of 
matter previously alive. This seems to me as sure a ammonia, in hay-decoctions and turnip-juice, /Aeresore it teaching of sctence as the law of gravitation. ++ + T/ is true through all space and all time that dead matter 
con‘ess to being deeply impressed by the evidence put | never becomes living without the action of living matter ; before us by Prof. Huxley, and I am ready to adopt as an therefore nowhere to-day on the whole earth—in the sea 
article of scientific faith, true through all space and charged with gases, open to sunlight and atmosphere, 
through all time, that life proceeds from life, and from holding salts and ’ complex semi-organic compounds, 
nothing but life.” * In the first place it is to be remarked suspended and in solution—is this process gong on; 
upon this pas-age. that the reference to his © predecessor in in no pond; under nomoss ; and not only to-day, but we 
the Presidential chair,” and to ‘ the evidence put before are to conclude that never at any time did Nature in her 
us by Prof. Huxley,” is made in such a way as would lead great laboratory produce life from mineral matter, because 
an uninformed person to suppose that not only was the | jh certain arbitrary, crude, and utterly artificial conditions 
speaker simply availing himself of that evidence, but also | of isolation she refuses to Go so. Is it true that the law of 
merely following or re-enunciating a belief previously ex- gravitation is no surer a teaching of science than the 
pressed by Prof. Huxley. This I do not for a moment dogma about the origin of life which rests on such logic? suppose was in any way the meaning of Sir W. Thom- That I have not misrepresented the utter poverty of 
son, who unintentionally has made it appear that Prof. observation upon the origin of life will, I believe, 
Huxley comes to the same conclusion from the considera- be admitted by all naturalists— possibly individuals 
tion of certain facts, as he does. So far from this re-as- unacquainted with biological phenomena may have 
suring concord having an existence, I doubt if any single conceived it to have been relatively more extensive. 
biologist of name (of whatever philosophic tendencies) We have been able to trace the commencement of so 
would venture to assert that it is as sure a teaching of many of the various living forms to egzs, that it becomes 
science as the law of gravitation that dead matter cannot waste of time to examine into cases of alleged spontaneous 
become living without coming under the influence of origin of complex forms from mineral matter ; and biologists 
matter previously alive, and conclusions derived from a have nowtolook forthe formation of simple organic material. 
consideration of a vast series of facts prohibit an | Observations therefore which merely tend to disprove the 
evolutionist from accepting such a doctrine with- spontaneous productions of maggots, worms, ciliated 
out the most complete and  widely-reaching evi- | infusoria, and fungi, are not to be reckoned as “ evidence 
dence in its favour. Sir William Thomson’s autho- on the origin o: life,” trey do not bear on the question as 
rity must be accepted as unquestionable as to the it now presents itself, the working hypothesis of science 
amount of sureness which may be attributed to the law of being, not that azzmals or plants originate de novo, but 
gravi‘ation ; but with great deference to him, I should that or ganic matter has at one time done so, and is doing 
like to ask if he would definitely maintain that it is no so still. Itis, 1 believe, just to assert that observation 

* Nature, Vol iv., ps 269. bearing on this hypothesis is almost entirely wanting, and
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indeed, the few experiments of the French observers, and | Davidduring therecent exploration of AZopin,as this portion 
of Gilbert Child and Bastian in this country are the only | of the Celestial Empireis termed by the Frenchwriters, have 
ones at present made. of late years seldom been equalled in any part of the world 

The reason is obvious, the conditions of the ex- | for extent or variety. The fauna of these mountains seems 
periment and observation required are so difficult that | to be a sort of Jendan?t to that of the Himalayas, which, 
we have not yet mastered them. They are first, | some years ago, was so successfully investigated by Mr. 
to ensure all the favouring circumstances in the labo- | Hodgson. The singular “/urus or Wah, of Nepal, is re- 
ratory experiment which natural stations afford, and, | placed by a larger and even stranger form, the £Juropus 
of course, to ensure them it is necessary to know or | of M. Milne-Edwards, a large bear-like mammal, quite 
have some idea (which biologists have not) as to what | distinct from anything previously known. A long-haired 
they may be; second, to exclude simultaneously all living | monkey inhabits the pine forests, remarkable for the 
matter; third, to make the observations ¢hkroughout | development of its nose, which the same naturalist has 
with the greatest minuteness which the microscope per- | proposed to name Ahinopithecus. The Takin of the 
mits—a necessary condition, on account of the possible | Mishnees of Upper Assam (Budorcas taxicolor) is repre- 
smallness of particles of living matter. When we have | sented by a second species of this most singular genus of 
had experiments performed in this way with a vast variety | Ruminants. A new form of Cervide is remarkable for 
in the first-named set of conditions, so as to obtain and | its small horns and well-developed canines ; and there are 
study the action of various natural circumstances which | a host of interesting novelties belonging to the insecti- 
might possibly be present in the de xovo origination of | vorous and rodent orders in Pére David’s series. In birds, 
living from mineral matter—then we may speak of evi- | M. Jules Verreaux, to whom the working out of this part 
dence on the question. As it is, we have but a very | of M. David’s collections has been assigned, has already 
incomplete and discordant series of observations on one | discriminated upwards of thirty new species. Amongst 
class of conditions in which there is a presumption of | these many belong to the remarkable genera discovered 
spontaneous generation (the case of Bacterium), and which | by Mr. Hodgson in the hill-forests of Nepaul, and hitherto 
have been selected for experiments on account of a/ unknown to occur elsewhere. Perhaps the most note- 
supposed facility for isolation, without interference with the | worthy of them is a small Passerine form allied to Pava- 
conditions, but of which very little is understood at all. 1 | doxornis, which has only three toes, a phenomenon 
venture to submit that this single case, in: which there | hitherto unknown in that typical order of birds. The 
has been some little investigation with, be it granted, | Reptiles and Batrachians obtained by Father David in 
negative result, so far from warranting the enunciation ofa | Moupin are also said to contain many novelties. Since 
dogma, which is declared to be as sure as a great lawexpres- | the lamented death of Prof. .Duméril, their investigation 
sing the concurrence of almost infinitely numerous, varied, | has, we believe, been undertaken by Prof. Blanchard, who 
and reiterated observations, does not even justify an | has within these few last days brought before the French 
opinion ; it has no possible bearing upon the source of | Academy a notice of one of the most extraordinary ani- 
the minute protoplasmic particles which the microscopist | mals of the latter group. This is no other than a gigantic 
finds abundantly in sea-water, nor upon the origin of the | aquatic Salamander allied to, but distinct from, the now 
atmospheric germs which are so largely invoked by some } well-known Szebo{dia maxima, of Japan. The discovery 
persons. It leaves us necessarily to a Zriori considera- | of this form of life in continental Asia is a fact of the 
tions in regard to the origin of life on the earth, and until | highest significance as regards geographical distribution, 
direct researches are made, the hypothesis developed by | as it was previously believed to be in the present epoch 
a priort argument must have far more claim on the adhe- | confined to the Japanese Islands, though remains of a 
sion of an unbiassed mind, than a pseudo-law, though the | closely allied animal (Audrias scheuchzert) are found in 
latter bear an authority so great in some departments of | the tertiary freshwater deposits of Central Europe. 
science as is that of Sir William Thomson. We have mentioned only a few of the principal dis- 

E, Ray LANKESTER coveries of M. David, but enough has been said to show 
the importance of the additions he has made to zoological 

. wp | science, and to heighten the interest attaching to the 
RECENT FRENCH ZOOLOGICAL DISCOVERIES coinplete investigation of the fauna ‘of the Chinese fron- 
Two naturalists, who have been more than usually tier of Tibet, which this distinguished naturalist has thus 

successful in their investigations of the faunas of | inaugurated. 
distant and little-known countries, have recently returned While Father David has been labouring among the 
to France, and are now engaged in working out the results | snows of Central Asia, another not less arduous devotee 
of their arduous expeditions. These are M. le Pére of science has been risking his life in the tropical forests. 
Armand David, and M. Alfred Grandidier. of Madagascar, and has likewise made many brilliant 

M. le Pére Armand David is a missionary priest of the | discoveries. M. Alfred Grandidier, who has now returned 
Order of Lazarists, who was for many years resident at | from, we believe, his ¢izvd voyage of discovery in that 
Pekin. Here he devoted much time and attention to the | strange island, has shown that the riches and eccentrici- 
fauna of the surrounding country, which was at that period | ties of its fauna have not yet been exhausted. His 
little known, and entering into communication with the | collections, which have only reached the Jardin des 
authorities of the Jardin des Plantes of Paris, supplied Plantes very recently, although brought to France before 
that establishment with many interesting novelties. | the political storm of last autumn commenced, have not 
Amongst these one of the most remarkable was a new | yet been fully examined. But they are said to contain 
deer with very peculiar horns and a long tail, which was | very full series of several species of Lemuridz, the com- 
named by M. Alphonse Milne-Edwards Elaphurus davidi- | parison of which is likely to lead to important results, 
anus, after its indefatigable discoverer. But about two besides examples of a new genus of Rodentia, and many 
years ago Father David moved the seat of his investiga- other Mammals of high interest. M. Grandidier has 
tions into still more promising quarters. It was, we also paid much attention to the fossil deposits of 
believe, the magnificent new species of Pheasants trans- Southern Madagascar, which contain the remains of the 
mitted by Bishop Chauveau from Ta-tsien-leou—a town | extinct gigantic bird, 2Ayornis maxima, and has arrived 
in Western Szechuen upon the frontiers of Tibet—that | at some important results (such as the former presence 
first called his attention to the probable richness of this | of /7¢pfopotamus in Madagascar) which may ultimately 
district in other departments of zoology. Nor have his tend to modify some of the views generally held con- 
expectations been in any way disappointed. The collec- | cerning the true nature of the fauna of this island and 
tions of Mammals, Birds, and Reptiles, obtained by Father | its origin, PL. S.
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PENDULUM AUTOGRAPHS and to one another, by string-hinges. The result did not 
II differ from that obtained with two joints. This surprised 

. me, for I had expected that each joint in taking its share 
jt naturally occurred to try what would be the effect of | of the swing would somchow assert its claim to its own 

introducing a third joint in the suspension of the pen- | proper period distinct from the periods of the other two, 
dulum, and altering the angles between the different joints, ; But on close examination, attaching long slender splints 
First I tried three joints at angles of 60°, by means of two | of wood to the cross-bar, the two intermediaries, and the 
intermediate pivces attached to the rod, to the cross-bar, rod, and bringing their depending encs near together, by 
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Fic. 7.—Proportion 3 : 5.—Cusped type. Fic 8.—Proportion 3 : 5 —Looped type. 
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pairs, for comparison of relative motions, I found that the | had been only two joints at right angles. I also tried 
two upper joints alone were able to make good their title | three joints at angles of go° and 30°, and two joints at an 
to independent periods of swing: the third joint acted | angle of 60°. They all gave similar results. It is clear 
merely as subsidiary to the second, merely serving to | that the planes of slow and quick vibration are determined 
facilitate the bend at the second joint, and always syn- | solely by the position of the topmost joint, the former 
chronous with that bend, never able to establish a proper | being that in which the pendulum can swing by the top- 
period of its own. All three joints conspired to allow | most joint alone, and the latter that in which the topmost 
undeviating vibration in a plane at right angles to that | joint takes no share at all, or the least possible share, at 
allowed by the topmost joint alone, just as though there ' right angles to the first, However the joints may be



Sept. 7,1871] NATURE 371 
eee 

arranged, they conspire to establish a virtual second joint, | At the end of the second to-and-fro vibration the pen 
at right angles to. the topmost joint, and at some point | returns to the point whence it started, except that friction 
below it not necessarily coinciding with the position of | compels it to fall short little by little at every stroke ; but 
any one of the actual joints, and apparently varying for | if the adjustment is accurate, as it was in this particular 
different positions of the plane of vibration. case, the shape of the curve remains the same from first 

At this stage I showed some of my pendulum’s tracery | to last, and the figure is filled up to the very centre by the 
to my brother-in-law, Mr. E. J. Routh, M.A., of St. | orderly description of curve within curve conspiring to 
Peter’s College, Cambridge, and received some hints from | produce a web of lines of astonishing regularity. If the 
him which led me to adopt an arrangement whereby the | adjustment of the connecting link is very slightly inaccu- 
position of the lower joint could be varied, so as to bring | rate, the curve begins to change its shape little by littie at 
the two periods of vibration into any simple proportion, | every stroke, in one way or another, according as the link 
as 1: 2,2:3, &c. This was done by a very simple mode | is too high or too low; and wonderfully intricate is the 
of suspension,—two cords hanging from two fixed points | result; for after. a due series of intermediate stages, the 
some distance apart, and passing through a small ring | original figure reappears, but reversed ; and after ano ter 
that could slide up and down the concurrent.cords and be | series of changes it presents itself again to view in its 
fixed at any height. In this arrangement I found the | original posture, but much diminished by the friction thath.s 
germs of an infinite variety of curious and elegant curves, | been in operation throughout all these changeful phases, 
that gave a new lease of life to my course of experiment. | It may be imagined how intricate the web b-comes, 
Before attempting anything, | drew in my pocket-book | though the limits of illustration do not allow me to give a 
the skeletons of the curves that would be described corre- | specirnen here. It was easy to eliminate all the transi- 
sponding to the proportions, 1:2, 2:3, 3:4, 4:5, 5:6, | tion-curves from the tracery, by depressing the paper for 
6:7, 7:8, 8:9, in the periods of quick and slow vibra- | the proper interval, and allowing it to return to contact 
tion. Then I hung a bullet by two threads from two | with the pen only at those distinctive phases when the 
points about ten inches apart on the circumference of a | original figure was reproduced either ere.t or reversed. 
child’s wooden hoop, fixing the hoop upright with the ; [ obtained a very curious specimen by applying this 
bullet swinging inside the circle. Another bit of thread | selective method to the case of the proportion I : 2, allow- 
furnished the sliding-ring to nip the two convergent | ing the pen to mark ouly the crescents and the figures of 
threads at any desired point, and a few trials enabled me | 8 in alternate series, converging orderly to the centre. 
to fix it pretty accurately for the proportion I : 2, so that For the suspension of the paper, I fixed four pairs of 
the bullet would swing in the plane of the hoop in half | upright rods at the four corners of a shallow tray, which 
the time it took to swing at right angles to the plane of | could be slipped under the pendulum, and each rod gave 
the hoop, making two vibrations in the plane of the hoop | support to an india-ru ber band, which, with its fellow at 
to one vibration athwart. (The length of the pendulum | right angl2s, was attached by a smail hook to the corre- 
varies as the square of the period of vibration, so the | sponding angle of the paper. Each bind could be slid up 
slider was at a point one quarter of the distance from the | or down its rod, to allow of nice adjustment of the level of 
bullet to the horizontal line between the two points of | the paper, and the whole tray could be raised on a foot- 
suspension.) It was with great interest that I watched | stool or chair, to suit the elevation of the pendu umn when 
the motion of my pensile bullet, and greeted the verifica- | the slider was run aloft in attaining the proportions nearer 
tion of my pocket. bo~k sketch. Pull the bullet aside and | unity, such as 7 : 8, or 8: 9. 
start it obliquely, and it describes a crescent-moon, the The iron chain was soon exchanged for strong cords, 
two horns being formed by the double swing in the plane | passing-through a narrow wire ring, which could be ar- 
of the hoop, while the length of the crescent measured | rested at any point bya needle driven through both cords 
from tip to tip is given bya single swing athwart the | below the ring. This was a small improvement, allowing 
plane of the hoop. Start the bullet from rest at the centre | more accuracy in the adjustment of the slider, and there- 
by a sudden blow obliquely given, and it describes a figure | fore more accuracy in the proportion between the two 
of eight with its length athwart the plane of the hoop. | periods of quick and slow vibration. But it was still 
(See Figs. 5 and 6.) Other proportions gave still more | very far from satisfactory. Meanwhile I had ordered 
curious results in accordance with my skeleton sketches, | a cylinder of lead, weighing half a cwt., to be cast, 
and made me impatient to try them on a larger scale. | with a hole through the axis; for my zinc box full 
The lead at my command I packed into a long-shaped | of “notions ” was so tall that I could not bring 
zinc box, with a tubular orifice at the top, which in my | the slider near enough to the centre of gravity to obtain 
service became the bottom. To the lead I added a stone | any proportion lower than 1 : 3, and that only with great 
jar containing some 1olbs. of mercury, and made every- | trouble. When the cylinder of lead appeared, I sawed it 
thing secure with cordage. The dependent tubular orifice | into two unequal portions, so that [ could use either or 
seemed made on purpose to accommodate a few inches | both ; and instead of simple cords, which twisted in a 
of wooden roller which carried the glass pen, and a | most troublesome manner below the sliding ring. 1 intro- 
diagonal beam in the ceiling of my bedroom offered a | duced a stiff rod of fir to carry the lead by a cross pin, 
capital fixture for two rings about four feet apart, giving | and I used two pairs of cords passing through holes in a 
suspension to two iron chains by which my incongruous | slider on either side of the central rod. This slider wasa 
pendulum-bob was doomed to swing. To nip the chains | small block of wood pierced to fit the rod, and provided 
together at the requisite height, I used a loose link which | with a lateral screw to fix it at any required height. This 
hooked into the corresponding Jinks in the two conver- | arrangement ensured admirable steadiness and freedom 
gents, and made a very rude and coarse adjustment, which | from torsion, and a great many sheets were filled with the 
left all accuracy to chance. It chanced, however, that | improved performances of the machine ; but there still 
the adjustment for the proportion 2 : 3 was beautifully | remained an important defect to remedy. The coarse 
accurate, and I shall never forget the feeling of delight | cords, at the point where they entered the holes in the 
which I experienced while watching the marvellous | slider, made a very rough hinge for the cross vibration to 
fidelity with which the pen-point traced the curve appro- | rely upon, and it was manifest in the tell-tale records of 
priate to that proportion. The pendulum was drawn | the curves described that considerable change of period 
aside and started obliquely on one side of the plane of | took place between the beginning and the end of the web ; 
slow vibration, and having to make three vibrations across | and the change was always such as to increase the dis- 
that plane to two vibrations to and fro, it compounds these | parity between the two periods, which could only mean 
into a curve like a capital Q with two tails, one on each | that the level of the centre of quick vibration in the cords 
side, looking like a swallow-tailed balloon. (See Fig. 9.) | immediately above the slider was lowered when the range
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of oscillation diminished. It was easy to see that a large | slider and the centre of gravity must be 1-16th of the 
oscillation would strain the cords toa greater height above | height of the pendulum, or only six inches in the present 
the slider than would be called for in a smaller oscillation, | instance ; but three or four of those six inches are taken 
The truth of this surmise was proved by the success of the | up with the thickness of the lead and the attachments of 
remedy applied. Instead of cords I used two pairs of | the tapes, and the rest with the depth of the slider, and 
broad tapes, and instead of a solid slider I made one in | so the. curve cannot be obtained without a more lofty 
two halves, embracing the rod in the centre and nipping | suspension for the pendulum. This greater elevation 
the concurrent tapes on either side between their opposed | I found in the great octagonal room which Sir Christo. 
faces, being clamped together by thumb-screws beyond | pher Wren built as the chief room of the Royal 
the tapes on either side. Here the slider had no firm | Observatory in Greenwich Park. By means of two 
hold on the rod beyond the accuracy of its fit, which | hooks fixed above opposite windows in this room, from 
served to prevent torsion, but had firm hold on the pairs | which my tapes converged to the middle, I got a 
of tapes, pinching them with especial accuracy at the | height of eighteen feet, and was able to reach such pro- 
upper edge of the slit in which they lay between the two | portions as 1 :4,1:5,1:6, At this extreme it was really 
halves, and reducing the hinge there to a narrow line no | amusing to watch the busy haste.of the manifold cross- 
thicker than the pairs of tapes instead of the gross thick- | vibration over-riding the staid gravity that marked the 
ness of the cords which they superseded. The improve- | slower oscillation toand fro. To obtain proportions lower 
ment of the pendulum’s performance on paper was very | yet than these, I should want a great increase in height of 
striking. When well adjusted, it was scarcely possible | suspension; but there is no great inducement to attempt 
from beginning to end to detect any change in the shape | this, as the nature of the curve may be foreseen at a glance 
of the figure described ; scarcely possible, I say, for even | and is marked by extreme simplicity—merely a zigzag or 
now our hinge is not a mathematical line, and we do not | a string of beads. 
obtain perfect mathematical accuracy in our results. Some of these experiments with lofty suspension were 
Further improvement might be obtained by refinement in | made on stormy days ; and while watching the travels of 
tapes and slider, or by increasing the total height of the | the delicate pen-point, I could see that their regularity 
pendulum, or by substituting some other form of hinge; | was slightly disturbed by every gust of unusual violence 
but the form which I have described is so simple, and its | that beat against the high walls. 
performance so good, that I am content to accept its one But this article would never end if I allowed myself to 
very small fault for the sake of its many excellent dwell on all the points that called for attention in the 

qualities. course of experiment which I have been describing. I 
Figures 1-12 are the produce of this pendulum thus | fear I have exceeded due limits already, and feel that I 

improved. They are only a few of the most interesting | owe an apology to the reader for so large a trespass on his 
out of an endless variety of interesting curves, and are | patience. My apology must be the elegance and exquisite 
chosen as characteristic specimens of a series too exten- | Symmetry of these natural curves in their admirable obe- 
sive to be fairly represented except by a much larger | dience toa purely natural law, and the great pleasure I 
number of illustrations. Figures 1 and 2 represent the | have enjoyed—the sense of high privilege I have felt—in 
proportion 1 : 3, the lowest that is easily attainable with- | their investigation. I understand that these curves, or 
out a loftier pendulum ; and the following pairs of figures | some of them, have been demonstrated before, by means 
show successively the proportions 2:5, 1 :2,3:5,2:3,3:4. | of a stream of sand flowing from a hole in the base of a 
Each of these is illustrated by two figures exhibiting | vessel that was used as the weight of the pendulum, and 
the two chief types of the curve proper to that propor- | I believe that steel springs of elliptic or oblong cross- 
tion. They may be termed the cusped type and the | section have been made to trace such curves as that which 
looped type. It will be seen that the two cusps in the | first attracted my attention in the vibration of my slender 
first figure of each pair are opened into loops in the | acacia-twig ; but I am not aware that any specimens of 
second, and that each loop in the first is doubled in the | the series have ever before been exhibited in a form that 
second. Between these two typical forms we have an | rendered them accessible to the public eye. 
infinite series of intermediate forms possessing features HUBERT AIRY 
of great interest, those nearest the cusped type especially | _.--___»__ > — 
being characterised by a peculiar “ watered” appearance, . 
due to the intersection of two sets of lines very slightly SOME SPECULATIONS ON THE AURORA 
inclined to one another. This is seen, for example, in [XN preparing a lecture on the Aurora Borealis some 
Fig. 3, which errs a little from the perfect type. months ago, I was led to some speculations which may 
_Accuracy of proportion between the two periods of | or may not be new, and may or may not be of some value. 

vibration could only be arrived at by repeated trials. | ] will submit them to the readers of NATURE. 
The sliding-clamp sufficed or coarse adjustment, but for I assume of course that the auroral rays extend to great 
fine adjustment it was found necessary to attach a sub- | heights above the surface of the earth, that they are 
sidiary weight below the large one in some way admitting sensibly parallel, and that their apparent point of con- 
of considerable range of position, so as to alter minutely | yergence is, generally speaking, that to which the freely- 
the position of the centre of gravity. A heavy iron nut | suspended magnet points. In the great aurora of October 
travelling easily on a screw-thread cut on the depending 24, 1870, this point was close to n Pegasi at 8.30 P.M., CO- 
shaft that carried the pen supplied this want, and greatly | inciding very well with the direction of the magnet.* 
facilitated the attainment of the utmost accuracy at com- Remembering that this aurora was witnessed over a large 
mand. part of the northern hemisphere, and that there was a 

_ With a pendulum only seven or eight feet high, there | contemporaneous aurora in the southern hemisphere, and, 
is great difficulty in obtaining the curves that correspond | assuming that at each place the direction of the auroral 
to any proportions lower than 1 : 3, because the slider | streamers is approximately parallel to the magnet, we must 
cannot be brought within a certain distance of the centre | conceive the earth, during such an auroral display, as 4 
of gravity, which lies somewhere in the middle of the | globe with streamers of light radiating and diverging from 
lead. To obtain the proportion I : 3, that is, to make | its polar regions, and spreading far out into space. The 
the pendulum swing three times across for every one | general direction of these streamers at different spots on 
swing to and fro, we must lower the slider within a foot | the earth will be got by placing a magnet below a sheet of 
of the centre of gravity (the length of the pendulum | paper and getting the magnetic curves with iron filings, 
varying as the square of the period of oscillation), andto | , To-night iti ae ly defined) at 
obtain the proportion 1: 4, the distance between the | ,,  o-night it isa few degrees below a Cygni (but not clearly de |
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and then describing a circle, to represent a section through | double number of the American Naturalist for September 15 will 
the axis of the earth so that the magnet shall occupy the | give a full report of both the opening address and the sectional 
central part, about two-thirds of its diameter. The por- proceedings. In a future number we shall give an epitome of all 
tion of the magnetic curves outside the circle will cut the | tatters of interest discussed at the meeting. 
circle at different angles, and fairly represent the directions i. of the auroral streamers. M. JANsseN has been commissioned by the French Covern- 

Now, Arago, in his catalogue of auroras, shows that | ment to proceed to the East to observe the total Solar Eclipse of 
during the months of September, October, March, and | December next. He has, therefore, been compelled to decline 
April we are especially favoured with auroras ; and that | the offer made to him by the British Association to take part in 
in these months they are both brighter and more frequent | the British Expedition. 

tomrastrial a erigin “for aurorke Dow it dicates an ale THE President of the Royal Society has received a telegram 
during those months we pass through an auroral region, from the Government Astronomer, Melbourne, that the Eclipse 

_just as in November and August we pass through meteoric | Expedition will leave that port on November 20. 
regions, or, in other words, that we intersect a ring of some WE regret that owing to the omission of a sentenze, the note 
| Substance capable of being clectrified by the fal th in its respecting the distinguished visitors at Section A of the late 

so cen dered luminous” But itis impossitle not econ meeting of the British Association, read incorrectly in a small 
jecture that this ring or disc is the very disc which is | P’oP°rtion of the edition of our last number. We now supply 
visible to us as the zodiacal light ; for besidesthe fact of zodi- | the omission by giving the following probably unexampled list of 
acal light being specially visible during the same months, | Senior and Second Wranglers and Smiths’ Prizemen who were 
there is the positive evidence of spectrum analysis to the | present :—Adams, Cayley, Challis, Stokes, Hon. J. W. Strutt, 
identity of the substances luminous in the aurora and the | Hopkinson, Kelland, Tait, Wilson, Thomson, Maxwell, 
zodiacal light. Weare led then to the hypothesis that Sylvester, Clifford, Jack, J. W. L. Glaisher ; of these the first 
there exists round the sun, and extending as far as our | nine were Senior Wranglers. 

eae of cation Tghtnece ang that wank atmosphere i WE learn from the British Medical Journal that in accordance 
especially condensed in the form of a disc extending round | With the will of the late Dr, Lacaze a prize of 10,000ff. is to be 
the sun, but probably not concentric with it. The same | awarded by the Faculty of Medicine of Paris every second year 
element appears to exist in the solar corona, and was also | to the best work on phthisis and on typhoid fever alternately. 
detected in the vague phosphorescent luminosities of the | The first prize will be awarded at the end of the academical year 
sky on a particular evening, by, I think, Angstrém. 1871-2, for the best work on phthisis. Essays (with a distin- 

I wish to suggest, therefore, that catalogues of auroras | guishing motto and the author’s name in a sealed envelope) must 
may, like catalogues of meteors, determine auroral TeBlONS | be sent in before July 1, 1872. The prize is open to foreigners. in the earth’s orbit, and that two such regions are, in fact, 
already shown by Arago’s catalogue, and that this periodi- | _ IN a paper read before the Natural History Society of Boston 
city, as well as the results of spectrum analysis, indicate a | (U.S.), Mr. W. T. Brigham gives an account of everal ‘mak 
cosmical origin for auroras. able earthquakes that have occurred in New England, with a list 

There is one more point which may be interesting. The | of all such phenomena that have occurred in that region from 
luminous streamers have a lateral motion ; they shiit side- | 1638 to 1870. Some of these disturbances appear to have been ways, and in Fact rotate round their pole. aS this motion violent and protracted. 

tion? dy ave ney 2 pserved oe ite on cough to “speak with WE understand from the Geological Magazine that there will 
confidence. But if so, it must have some definite cause, shortly be published a Geological Atlas of England, by Mr. W. 
and will be analogous to that of rotation in a definite | Stephen Mitchell. The Atlas will contain the following Maps :— 
direction of an electrical current round the pole of a | 1. Cambrian (of Survey); Lower Cambrian (of Sedgwick). 
magnet. The earth must be looked upon as a delicate } 2. Lower Silurian (of Survey) ; Middle and Upper Cambrian 
solar electroscope and magnetometer, and the electrical | (of Sedgwick), 3. Upper Silurian (of Survey); Silurian (of 
discharge round the earth is stratified, and is in lines and | Sedgwick). 4. Old Red Sandstone ; Devonian. 5. Carbon- 
strata that have, perhaps, motions in definite directions. | iferous Limestone ; Yoredale Beds. 6. Millstone Grit; Coal 

It may be worth remarking that the 22nd, 23rd, 24th, | Measures, 7. Permian (of Survey) ; Pontefract Group (of Sedg- and 25th of October are the most famous days in the year wick). 8, New Red Sandstone; Rheetic (Penarth) Lias 
for auroras, at least in the present century, and that the 10 T " Ooli ory etic (Penarth). 9. _ greatest displays of all on those days have happened at | 1% ower Oolite. 11. Middle Oolite. 12, Upper Oolite. 
intervals of multiples of eleven years. Last year we had | 13: Wealden; Neocomian, 14. Gault; Upper Greensand ; sp'endid auroras on the 24th and 25th; there is, there- | Chalk and Chalk Marl. 15. Eocene. 16. Crag. 17. Al- 
fore, some ground for expecting fine auroras on the same | luvium. 18. Bone Caves. 19. Metamorphic (?) 20. Igneous. 
nights this year, if the auroral cycle corresponds to the | The Maps will be printed in colours, each Map exhibiting only 
sunspot and magnetic cycles. J. M. WILSON the range of one formation, and the names of places on the for- 
— | mation. In some few cases, where it is requisite, as a clue to 

the locality, to introduce the names of places near, but not on, the 
| NOTES formation, these will be printed in a different type. The Maps 

WE learn from Indianapolis journals, received at the moment (113in. by 9}in.) are based on a photographic reduction of the 
of going to press, that the American Association for the Advance- | last edition of the Greenough Map, which is published under the 
ment of Science commenced its sittings on the evening of August | direction of a committee appointed by the Geological Society. 
21 by an opening address from the retiring president, Prof. T. | In all cases where, through researches more recent than this last 
Sterry Hunt, on the Iron Interests of Indiana, in which he com- | edition, any changes have been adopted in the grouping of the 
Pletely sustained every claim that had been made for the State, | beds, this atlas conforms with the latest alterations. The revision 
showing conclusively that it has the elements within its borders | of the proofs of particular maps has been kindly promised by 
from which to secure a manufacturing future that shall make | Mr, W. Boyd Dawkins, F.R.S., Mr. W. Whitaker, Mr. H. 
Indiana the mediterranean workshop for the whole country. The | Bauerman, Mr. J. W. Judd, Mr. Charles Moore, Mr. W. T. 
sections commenced their sittings on the following day, and San | Aveline, and others. Letter-press will accompany each map, 
Francisco was fixed on as the next place of meeting. An extra giving in a tabulated form the subdivisions of the formations, the
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origin of the names of the groups of beds, their lithological | Mr, Joseph Stevens, M.D., ‘‘ On newly-discovered Roman and 

characters, thickness, range, &c., with a historical notice of the | Saxon remains at Finkley near Andover.” The meeting was 
various classifications that have been at different times employed. | brought toa close on Saturday evening. Saturday’s excursion was 

The lists of fossils will be arranged on a new plan, showing in a | first by rail to Bindon Abbey, thence to Wareham, and afterwards 
tabulated form for each formation the genera that first appear, by railto Corfe Castle. The concluding meeting was held at the 

those that last appear, and those that are numerically abundant | Royal Hotel on the return of the excursionists to Weymouth, at 
in that formation. Separate tables give the characteristic | 8,30, when, after the reading of some papers, the usual formal 

species. These lists are prepared expressly for this work by Mr. | resolutions and votes of thanks to the gentlemen who had assisted 
R. Etheridge, F.R.S., &c., Palxontologist to Her Majesty’s | the Association in conducting the proceedings were passed and the 
Geological Survey of Great Britain. congress was brought to a close. 

THE continental scientific journals record the death of Dr. Tue Annual Meeting of the Devonshire Association for the 
Milde, a well-known botanist, whose contributions to systematic | Promotion of Literature, Science, and Art, recently held 
cryptogamic botany are especially valuable. its sittings at the picturesque little town of Bideford, 

WE have to notice the death, at a very advanced age, of occupying three days, the retiring President, Mr. J. A. Froude, 

James De Carle Sowerby, the first secretary of the Royal Botanic resigning the chair to es d “vs "Pe Kingsley, who gave an 

Gardens, Regent’s Park, an office which he held till last year, eloquent and interesting address. tapers were read, mostly of 

when he resigned it in favour of his son. Mr. Sowerby be- an archeological and geographical c haracter, by Mr. Pengelly, 
. . rae Mr. Spence Bate, and other distinguished Devon 

longed to a family, many members of which have distinguished P , s tans. 

themselves by their devotion to various branches of science, and IT isstated that Prof. Watson, of the University of Michigan, 

to the pictorial illustration of natural objects. has discovered a new planet in the constellation Capricom, of the 

THE Essex Institute publishes an obituary notice of its late tenth magnitude, This is the 115th of the series. 

president, Mr. Francis Peabody, of Salem, who died October Mr. J. R. Hinp, F.R.S., has calculated the Ephemeris for 

31, 1867, and who was noted for his researches in mechanical | Greenwich mean time of Futtle’s Comet, which will be visible 

physics. during this and next month. According to Prof. Luther, its next 

THE trustees of the Manchester Grammar School are so satis- | Perilelion passage will occur about the 3oth of November. The 
fied with the excellent work done in the Physical Science De- | following are Mr. Hind’s figures :— 

partment, under the superintendence of Dr. W. M. Watts, that 1871 Right Ascension. Declination. 

they have begun to fit up a second and larger laboratory, at the Sept. 1 100 13°2 62" 22°7' 

cost of from 7oo/. or 800/. It is only three or four years since » 7 106" 36°6" 60" 55°6 

this department of the school was opened, and already many 19 15 115 128 , 58° 20°7 

valuable scholarships and other honours have been gained by the 1» 23 122 38 8 54 59°8' 
boys. Oct. I 129° 15°7 50° 49°5 

. ; . » 7 133° 44°3' 4p 2°6' 
THE following eminent archzologists are announced as con- » 13 137° 51's! 42° 35°5! 

tributing papers for the next session of the Society of Biblical 

Archeology :—M. Heinrich Brugsch, F. C. Chabas, Clermont Pror. A. HALL sends us some careful Equatorial Observa- 

Ganneau, and the Chevalier de Sauley. The first part of the | tions made at the U.S. Naval Observatory, Washington, and 

society’s transactions will be ready early in the spring, and will | Supplementary Notes on the observations for magnetism and 

contain articles by Dr. Birch, J. W. Bosanquet, M. Ganneau, | position made in the U.S. Naval Observatory expedition to 

Prof. Lowne, Lieut. Prideaux, G. Smith, and H. Fox Talbot. Siberia to observe the Solar Eclipse of August 7, 1869. 

THE Society of Arts have consented to give their co-operation A RECENT number of the ‘‘ Astronomische Nachrichten” 

to the Polytechnic Exhibition, to be held at Moscow next year, | contains an elaborate paper by Prof. E. Schonfeld, ‘‘On the 

in celebration of the two hundredth anniversary of the birth of | Change of Light of Variable Stars.” 

Czar Peter the Great. THE Sournal of the Society of Arts states that a memorial 

ACCORDING to recently-published statistics of the University | monument has been erected in New South Wales to the memory 

of Edinburgh Botanical Class, in the session of 1871 the | of Captain Cook, at the supposed place at which he landed from 

number of pupils was 306. Of these, 241 (including 5 ladies) | the Zdeavour in April, 1770. On the monument are two brass 

were medical students, 12 pharmaceutical students, and 53 | plates, one bearing the following inscription :—‘“‘ Captain Cook’ 

general students. landed here 28th April, 1770. Victoria Regina. This monument 

THE Archzeological Society, whose gathering at Weymouth | was erected by the Hon. Thomas Holt, M. L.C., A.D. 1870. The 

we recorded last week, devoted Wednesday to an examination of | Earl of Belmore, Governor.” The other contains the following 

objects of antiquarian interest in that town, including the Cor- words from Captain Cook’s journal :—‘‘ We discovered a bay and 

poration regalia and muniments. On Thursday papers were anchored under the south shore, about two miles within the 

read as follows:—By Mr. H. S. Cuming, F.S.A., ‘On the | entrance, in 6 fathom water, the south point bearing S.E., and 

Patron Saint of Dorset, St. Edward, King and Martyr.” By | he north point east. Latitude 34° S., longitude, 208°37°.” The 

Mr. J. Drew, F.R.A.S., F.G.S., ‘On Art Treasures and their entrance to the bay where Cook landed has other memorials, 

preservation.” By Mr. G. Eliot, ‘On the Antiquities of Port- On the north side is the column erected, on behalf of the French 

land.” There was afterwards an excursion to Corfe and Dor- | nation, to the French navigator, La Perouse. The enclosure 

chester, visiting several objects of interest on the way. The | around the column is planted with trees and flowers. The mont 
papers read on Saturday and Friday evenings were as follow :— ment erected by Mr. Holt is ona place less elevated, but it can, 

Mr. J. R. Planché, Somerset Herald, ‘‘On the Family of Robert nevertheless, be seen from several parts of distant suburbs, 

Fitzgerald, the Domesday Tenant of Corfe.” Mr, Edward | Public subscriptions are being made for a monument of a more 

Levien, M.A., F.S.A., Hon, Sec., “On Wareham and its | costly kind, to be erected in one of the parks of the city of 

Religious Houses.” Mr, W. H. Black, F.S.A., “On Wareham | Sydney. 
and the Earliest Historic Monuments in Dorset.” Rev, William THE last number of the Bulletin of the Société d’Acclimata- 

Barnes, B,D., ‘‘ On the origin of the name and people of Dorset.” | tion of Paris contains an interesting and important report on the
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International Fishery Exhibitions of Boulogne, Arcachon, and Have ene, °° | THE BRITISH ASSOCIATION MEETING AT 
“At the recent annual meeing of the Royal Cornwall Institu- EDINBURGH 
tion, a discussion arose on a paper read by Mr. Robert Blee SECTION A 
‘‘On the Comparative Health and Longevity of Cornish 
Miners,” in the course of which the startling statement was Report of the Tidal Committce, by Sir W. Thomson. 
made, thata death occurred every other day among the Cornish _ He stated that the work performed for the Tidal Committee 
miners from the mode in which the men were raised from the | since the last meeting of the British Association had consisted 

it chiefly in the evaluation of tide components in a similar manner 
pus. to that described in the previous reports. Mr. Parkes having 

ProF, DANIEL WILSON, of Toronto, publishes in the | again placed the tracings of the curves of the Kurrachee (Manora) 
Canadian Fournal an essay on ‘* The Huron Race and its Head- self-regulating tide gauge at the disposal of the committee, a 
form,” illustrated with a lithograph and many outline drawings, | second year’s observations had been read off and completely re- 

-of, Wilson’s investigations lead him to believe that the com. | duced. _In addition to the tide components evaluated for Liver- 
Prof. USO s sug . . . pool and Ramsgate, others had been introduced to correct the 
prehensive generalisations of earlier American ethnologists, un- | Jynar diurnal (declinational) tides for parallax. Those components 
der the guidance of Dr. Morton, which led to the doctrine of a | had been found to have sensible values for Kurrachee, where the 
homogeneous cranial type for the American aborigines, have diurnal tides are comparatively large. The solar elliptic semi- 

everywhere failed when subjected to the crucial tests of detailed | diurnal components had also been included, now that two com- 
observation, and that we everywhere find transitions from one to plete yrcul observations ware available. f The Liverpool betw een 

’ . wae . . the calculated and recorded heights from Liverpool not being 
another and essentially distinct ethnical group. There is, he | considered as good as might have been expected from the labour 
concludes, no longer an assumed American man, as distinct from | bestowed on them, it was determined to continue the analysis of 
every type in the Eastern Hemisphere as the Catarhine Simiadz | the Liverpool tides, with the view, if possible, of detecting the 
of the Old World from the Platyrhine group of New World | cause of the largeness of some of the differences. It would be 

1 seen on comparing the results contained in the previous report 
monkeys. with the results arrived at, that the chief tides (the lunar and 

ON Monday, August 21, between three and four o’clock in solar semi-diurnal) are now more retarded by about 4° than dur- 
the morning, a large waterspout burst over the village of Ollon | ing the year previously analysed. The calculated heights in the 

: +o shou erefore more nearly represent the heights and the adjacent mountains in Switzerland. Great damage was | CO™parison sh near’) . . “ps . about eight minutes after the hours assigned to them. An ex- 
done to the roads and vineyards, but no loss of life is reported. | 2 nination of the differences would show this to be the case. A 

A VIOLENT hurricane and some earthquake shocks are re- | fresh calculation and due allowance made for atmospheric pressure 

orted from the Island of St. Thomas, in the West Indies, on | Would doubtless very considerably reduce the discrepancies. The P dreds of h dest d. and gradual increase in the height of the mean level of the water, 
the 21st of August. Hundreds of houses were destroyed, an probably arising from the filling in of the bed of the river, and 
over 150 persons killed or wounded, consequent increase of friction, would account for some portion 

. l that the rainfall in Bombay | Of this increased retardation. There was a very violent rise in 
From Indian nh cece than, half the average of former "ae, the mean level for the year 1868-69, amounting to four-tenths of 

this season is generally 8 years: | a foot. It, however, in the following year, had again subsided 
A VIOLENT typhoon raged at Kobe in Japan, on the 4th to ajmost ris anticipated freight Fag, Uncertainty in the mean 

. b 00 lives w evel of the water is an element which must at times seriously 
of July. “Many vessels were wrecked, ane about 4 d : i, Tr affect the differences between calculated and recorded heights, in 
lost. Great damage was done to property on sea and on land. any method of computation of heights from a fixed datum. It 
THE news of most terrible earthquake shocks and volcanic dis- was very much & be regretted that the auvorities at Liverpool 

Honj = n the George's Landing-Stage for a tide float, affecte turbances comes to us from the Philippine Islands, In the smal] | 44 Chose ’ , 
‘sland d Camiguin, near to Misamis, for some months past as it must be (sometimes toa considerable extent) by the ever- 
Island name gun, ? . varying weight it has to bear. This would affect the whole of 
a succession of most violent earthquakes has been experienced, | the tide components evaluated, but more especially the solar 
causing crevices, &c., in the open country. On the Ist of May, components, and will account for the different values of the solar 

about five o’clock in the evening, the earth burst asunder, and an semi-dyurnal tide, praich, Judging from the corresponding lunar 
. . Smoke and asheé, earth | component, should agree within much narrower limits. It was 

_ opening was formed 1, 500 fect long ‘ed he. ° d far and near therefore thought that, should it be determined to again discuss and stones, were thrown up and covered the groun i "| the Liverpool tides, it would be better to take the tide curves as 
At about seven o'clock, as darkness was coming on, this crater | celf-registered at Helbie Island, at the mouth of the Dee, in pre- 
burst into activity with a loud explosion, followed by a shower of | ference to those of the George’s Pier. The Helbie Island tide 
lava and ashes. About 150 persons were destroyed. The | curves, it was considered, would give much superior results. 

eruption of the new volcano has since been so tremendous that a prough phe kindness of the United States Coast ou " Office, : " . . years tide observations, taken at Port Point, San Francisco 
the inhabitants have forsaken the island, and of the 26,000 pre Bay, California, had been received. Here again there was an 

viously there, not 300 are left. Camiguin is only about thirty- | abrupt diminution in the height of mean level for the first two 
six miles in circumference, and was very productive in abaca (the | years. It having come to the knowledge of the Tide Committee 
Manilla hemp) yielding annually from 30,000 to 40,000 piculs, or | that the United States Coast Survey Office were in possession of 
more than a tenth of the produce of the world, There is little | 4 series of hourly tidal observations, taken at Cat Island, in the 

. ; . a . Gulf of Mexico, and which were of a very remarkable and in- 
hope of the island ever being again reoccupied or cultivated. teresting character, it was thought a favourable opportunity of 
THE American Fournal of Microscopy recommends, as the | testing the value of the harmonic analysis for the evaluation of 

best plan of collecting diatoms in large quantities, to tie a thin, the components of the tides on this place, which tppeared very 

fine piece of linen over the faucet of the hydrant in the evening, | CO™P of. b t thivtees Jar. h PP eee aving becn made, a ; h it all nicht. | Series of @ out thirteen months had been received, and were now and allow a small stream of water to pass through it all night. | in course of reduction. It was extremely interesting to find that, 
In the morning take off the cloth and rinse it in a little water in | although the lunar and solar semi-diurnal tides were very small 
a goblet. When ready to examine, take a drop of water from | in value, the series of means from which they were obtained were 
the hottom of the goblet with a small pipette, or glass rod, and extremely regular and good, and the consequent determination of 
lace it on a flat slide, or a slide with a concave depression, | the phase of spring tides from their respective epochs was pro- piace 1 9 . £ bably correct within a few minutes. The proportion between the holding afew drops. Then, with a power of 100 or 350, sweep | amplitudes of the lunar and solar semi-diurnal tides was the 

the field, and you will be rewarded with the sight of a wondrous | nearest to equality yet obtained, being in the ratio of 11 to 6. 
collection of beautiful and unique forms. The proportion between the lunar and solar diurnal (declinational)
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tides was about 4to1. After reading the report, Sir William , ‘g4. } 
said that one chief object which the originators of this investiga. Ponmaret on Napiers Original Method of Legarithms, by Prof. 
tion had in view was the determination of long pericd tides, On the Calculation of ¢ (the base of the Nanerian Logarithms) 
and particularly the lunar declinational forteightiy tide, ana jJrom a Continued Fraction, bv W. L. Glaisher, F.R.A.S 
the solar declinational semi-annual tide. The reason for | Tne continued fraction from which é was Calculated was ~ 
desiring the determination of such tides with great accuracy was 
that this « ould give amear.sofestimating with absolute certainty the erto tT ft 
degree of elastic yielding which the solid earth experienced uuder 2 I+ 6+ 10+ &. 
the tide-generating influences ofsun and moon. lt wasquite certain | A formula far more convergent than the ordinary one fore in a 
that the solid earih did yield to sume de,rce, as it must do so | series. The calculation gave ¢ to 137 decimals, and confirmed 
unless they were infinitely rigid. Ic had lung been a favourite | the result given by Mr. Shanks. the value o: ¢ given in all the 
assumption of gcoloyists that the ea:th «consis ed of a thin shell | editions of Callet’s logarithms being incurrect from the fortieth 
of suhd ock twenty io Aity miles thuk, according to various | figure. 
estimates, incl siny an inter.or filled with melted material, lava, mt . . . 
metals, &: [his hyputhesis was, however, absvlutely unt nable, On Certain Definite Integrals, by J. W. L. Glaisher, . The in- 
because, were i true. the solid crust would yield with almos: as tegrals were [osin (x") dx [Fes (2°) dx 
perfect freedum (on accuunt of its thinness aid great area) as if ° " Je 
it were perfectly hqud Thus the boundary ot the solid earth ' “ ‘onali 
woud rise and tall uns the tide-genera ng. influences so much Ivationatry of Satin other Quantities ta W mene 
as to leave no sensible difference to be shown by the water risin , a hi "arcular and ovnmentie? 
and tailing rel.tiveiy to the solid, showing that 1 the earth, as a wae quantities re erred to were chiefly circular and expunential 
whole, had an average deyree of rapidi'y, eyual to t- at of gla s, , . 
the tides would be very much diminished from the magm ude On Doubly Diametral Quartan Curves, by Prof. F. W. New- 
correspcnding to a per'ectiy rigid globe with water sike that o | ™*D- A jarge number ot drawings uf quaruc curves were ex- 
our seas upon it. ‘This copsidera:ion, he had shown, send: red it hibited to the 5S ction. 
probate that the earth had cousicerably m. re average rigidity On a Canonical Form of Spherical Harmonics, by Prof. W. 
than a plobeof glass of the same size. The mathemasical cal- |} K. Ciiff'rd. ‘The canonical torm in question is an expresin of 
culation showed a sumewhat startling result, to the effect that a | the general harmonic of order, 2, as the sum of a certam num- 
globe of giass of the same size as the earh, it through ut of | ber of sectorial harmonics, the number being when 7 is even, 
exactly the same rig:dity as gluss on a Similar sca:e, wouid yield, n- 10 
like an indiarubber b JI, with remark ble freecum to the tide- 37-10. and when 7 is odd, 3% — 9 
generating influenc: s, thus leaving a very much smalier difference 2 2 
tu be shown by water if placed on the surfece of such a plube, 
and estimt: d inits rise and fal] relatively :v the solid bottum on 
which i: rested. The preci-e agreement of precessien and nuta- SECTION C. 
tion with dynaniical estimates, rounded on the supposi'iun of 
the earth beiny perfe tly rigid, made it p:obab‘e that the earth THE papers to be read on Tuesday numb red twenty-three, so 
was in reality vastly more rigid as a whole than any specimen that but Jittie time could be allowed to cach author, and then 

of surface rock in the condition in which it was when experi- | there was time fur no more than half the papers to be brought 
mented on in our laboratur es. In speaking on this subject abuut | forward. A report by Prof. Duncan, M B., F.RS., on British 
ten yearsago to Dr. Joule, that gentieman sugges:ed that pro- Fossil Corals was read, wherein he pvinted out the relations 

babiy the yreat pre-sure in the interior produc: s in the material— | between the nevzvic and paizeuzurc corals. Then Pr.f. Geikie 
which might be uf the same substance as surface r cks—a greatly- | 144 his report on the Progress of she Geological Survey of 
increased ngidiry im its actual position at any great depth below Scotland, a notice of which appeared in Nature ot August 10. 
the surface ; but the prop: s-d tidal observation and calculaiiun | Mr‘. Henry Woodward described a new and near‘y perlect Arach- 
was the only methud which gave directly, and withuut any pos- nide from the Ironstone of the Dudley coal-fielu. The Penny- 

sibly doubul suppositions regaiding interior arrangement of | Stone Ironstone nodules of the coal measures have long been 
density on the earch, a 1 easurement v1 its elastic yieluing to the celebrated fur their fossil contents, having yielded King Crabs, 
lide generating ir fluences. Now that observations from so lowa | W'S of Orthopterous insects, a suppused beeile, ans 1umerous 
latitu e as that of Cat Island were avaiable for ¢ mparison witn plant remains, both terus and fruits ol Ly.opudiacez, The 

those ot the tides on our own coast, 'he committee migh advance | “Pecimen described by Mr. Woodward is perh -ps the most perfect 
hopefully to this part of their inquiry, whicn, accordin, Jy, they form hitherto described. It is 1de:tical with one figured and 

proprsed to make a prima.y object in the calculations to be next | deseribed by Buckland as a Diamond becile (Curcuéto) and 
undertaken. named by him Caurculwides Prestvici. By means, however, of 

The other papers read were almost entirely confined to pure the s, ecunen now obtained, the author clearly showed that th poe vcets. They were as foll ys p was not a Coleopterous imsect, but a true Arachnide, closely 
mathematical subjects. ty Were as 1Ollows : related to the recent genus FArynus. Mr. Woudward proposed, 

Report on Hyper-elliptic Functions by W. H. L. Russell, therefure, to name it ALophrynus Prestvicit, the genus Curculioides 

F,R.S. hei g mtained tor C. Azstz i, another specimen also figured by 

Note on a Question in Partitions, by Prof. Sylvester, F.R.S. Buckland, which may be a true Rhyncbophorous isect. Dr. 
. . Bryce called at ention to some fossils from the Durine Limestone 

On the Number of Invariants of a Binary Quantic, by Prof. | uf Sutherland, Prof Harkness exhibite one of the earliest forms 

Cayley, F.RS. o! Trilobites, «nd Mr. John Muler furnished so.. e remarks on 

On Linear Differential Equations, and On Focal Properties of | the so-called Hyord Plate of Asterolepis, and pointeu out that it 
Surfaces of the Second Order, by W. H. L. Russell, F.R.»s. was really the dorsal ; late. . for th 

On Certain Familis of Surfaces, by C. W. Merrifield, F.R.S. con ene tHe me brought forward a notice of scheme for the 
— , . iti ’ ’ 

If 2= # (x,y) bea surlace, then writing Incication of their Position on Maps. Mr. Moggridge mentioned 
_d3z ,_ diz that in Switzerland a right of property in some of the boulders 
Ox B= dxdy &e, had been acquired by natural history societies and museums wilt 

a view to their preservation, and that on these a brass plate 
If the surface be a cone (a5 — By)? = (ay — B®) (88 ~ y*);and | been fixed with the word *‘ Investable” marked upon it. 
if a cylinder a5 - By = 0, ay — B2=0, B'—y2%=0, In the Prof. Traquair nuticed some additions to the Fossil Vertebrate 
present paper it is in estipated ahether solid surfaces, fulfilling | Fauna of Burviehouse, near Euinburgh, and also called atten 10n 

these conditions, are nc ces-arily cones or cylinders. to a Labrynthodont skull, scven inches long, trom the same 

Description of a Model of a Ruled Cubic Surface, by Prof. limestone quarries (of Lower Carbouif rous age), probably be: 
Ball. The cubic surface was z (x2 + 9°) — 2axy =0, longing to Huxley’s genus /olidogaster ; this was the lowest 

Vortex Rines, by Prof. Ball geological honzen from which the remaius of Labyrinthodont 

On Vortex nings, by trol. Bail, Amphibia had been as yet described. 
On the Mathematical Theory of Atmospheric Tides, by Prof. At the meeiing of the Brirish Association at Liverpool, the 

Challis, F.R.S. Rev. John Gunn, F.G,S., &c., expressed the opinion that
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Boulder Clays ought rather to be regarded as an evidence of a | should be made to the Government to allow such naturalists to 
temperate climate in the districts where they are found, than of accompany the expedition, and to undertake the necessary ex- 
a glacial epoch ; and in a communication now made he main- | plorations, He stated that there was a precedent for this course 
tained that there is no occasion to invoke any additional causes | in what had been done in the case of the Abyssinian expedi- 
of change of climature over and above those which are known to | tion. 
exist. He made some remarks on the agency of the sea in scoop- The department unanimously concurred in the suggestion, 
ing out valleys and bays while clearing off or gathering over the | and the desirability of such an applic.tion to Government being 
surface of any area. made. 

Mr. J. E. Taylor read an interesting paper On the later Crag Dr. Grierson read a paper Ox the Importance of formine 

Deposits of Norjotk and Suffolk. Mr. a estwieh remarked that Provincial Museums, in onea the Products of Districts Sake be 
the belief was gra th Y ooo ar st i the 1 he forail Exhibited. These museums could be connected with consulting 
contemporaneous with the Norwich Crag. In regard’ to the fossil | 214 Jending libraries. and from a central source there cou'd be 
contents, he pointed out the difficulty there was in distinguishing sent articles for exhibition at different times, and also persons 
the extraneous species. . who could give instructions on such subjects. Such institations 

Mr. P. W. Stuart Menteath read a very important paper | would not «nly tend to spread knowledge amongst the people, 
On the Origin of Volcanoes, which, unfortunately, had to be | but they would be a means of preventing mtemperance and 
hurried through in such a manner that but little could be gained improving their moral habits. 

from the hearing of it. Miss Lydia Becker said she took an interest in this subject as 
_ L’Abbé Richard read a paper (in French) On Hydrogeology. one of those to whom asmall share of responsibility had been 

Mr. W.S Mitchell reported Ox the Leaf-beds of the Lower given in enforcing the Education Act, being a member of the 
Bagshot Series. School Board of Manchester. That Board was now about to 

Mr. C. W. Peach made some additions to the list of Fossils | issue @ scheme for a general course of instruction, and had 
and Localities of the Carboniferous Formation in and around | @Ppointed a committee for that purpose, of which she was a 
Edinburgh, and mentioned the occurrence of Zitauites giganteus. member. Jt had always seemed to her to be a matter of extreme 

' The Rev. W. S. Symonds exhibited a new Oxchus spine from importance to introduce such na its of observation as would 
the Lower Oid Red wndstone of Hay, Brecon P follow fiom the intcoduction of natural science into elementary 

, , . schools. She believed there was no portion of the population 
A number of papers were held over until Wednesday, when it | who were more likely to be intere-ted in the matter than the 

was arranged to read them ; but as none of the authors of papzrs | children who attended these schools. They came there with 
put in an appearance, Prof. Geikie adjourned the reading of the | their minds fresh and open to receive those impressions which 
papers until the next meeting of the Association. were given in childhood, and they were very apt scholars. It 

had been said that the difficulty was in teaching boys ; but she 
thought it was of as much consequence to teach girls natural 

SECTION D . science as boys. With regard to the principles of physiology 
SUB-SECTION.—ZOOLUGY AND BOTANY and the laws of health, she thought that if any difference was to 

. be made between the sexes, the girls should be first considered 
Pror. WyvILLE THOMSON made some observations on the | in the matter, as so much of the health of the population 

palzontol Rical relations of the puna of the North Avani, fh depended on the intelligence of women in these matters. 
brought to light in bis recent dredging explurations in the Nort j . ; 

Atlantic. In introducing his obsertaions on the-e fauna, the Sir Walter Elliot read a paper On the Advantage of Systematic 

professor called attention to the fact that, great as the results of Co-operation among Provincial Natural History Societies. It 

the expedition in Her Majesty’s ship Porcupine might fairly be stated that a compara ively hurried inquiry had disclused the 

held to be considered as an addition to scientific knowledge, still, | €X!stence of 115 such societies in Great Britan and Ireland. 

the acrual ground got over by dredging at any very conziderable With reference to their publications, although the volumes of a 

depth was of very small ex'ent comparatively with what yet re- few of the more important "he ound 1n severat public libraries, 

mained to be done. The field for these investigations, therefore, the transactions of by far the greater number did not extend 
might be called in a sense unlimited. beyond their own localities. In this way not only were the great 

Prof, Van Beneden read a paper, On the Bats of the “ Mam- body of naturalists shut out from much useful information, but 
. ad with th ” the present da the isolation which existed must be detrimental to the societies 

moth epoch as contrasted with those of the p wy. themselves. Two modes of remedying the evil suggested them- 
MISCELLANEOUS selves to his mind. One was, to have a central committee or 

Among these we may parti ularly mention a paper by Mr. W. single editor to collect and condense the most useful materials in 
A. Lewis entitled A Proposal to modify the strict Law of Priority all the local transactions ; and the other, to form g-oups of 
in Zoological Nonunclature in certain cases. The author insi-ted | Societies, and publish the more original and valuable papers in 
that it was perfect ir fatuatiun to serve blindly under word of the each group under a joint editorship. . 
code drawn up under the sanction of the British Association a Symonds, who had been connected with the Cotswold 

now thirty years ago, and proposed that where there was now Fie dc uP th many ye iae h sae one of the great difficul:ies con- 

(August 1871) a universal agreement about a specific name, that meh wit , ese Sucieties had been condensing the reports and 
name shall not be displaced on account of any prior name being publishing the papers that were wo-th publishing in one general 
discovered. volume of transactions. In Gloucester, paper a'ter paper was 

Dr. Sclater made some remarks on what he held to bean published of the most valuable ind that would have done ponour 
appropria rtunity of establishing zoological observatories | [0 WS Soya! society 1! they hac been read there, but which it 
in rronnection with certain astrononical observatories which was imposing for persons io obtain unless they. were members 
were to he established fur the purpo-e of taking observations of th aif alt or id ben a Showir xemve ‘le it. eh ought 
the trans t of Venus in 1874. On the «ccasion « f the approach- t eid ee ty cou ‘d met yi secretin ves ot fi Mt ckibe th ot the 

ing transit, the Astronomer-Royal proposed to organise _bservi-g Pre the Rinath band. breadth of the ‘und b “whom he rough- 

expeditions to the following five stat.ons :—(1) Oohu, Sandwich which were worth ublishine could be “selecte a The papers 

Islands ; (2) Ke guelen’s Island ; (3) Rodrigues ; (4) Auckland, which Sir Walter had now Sead would, he hoped have the 
New Zealand; (5) Alexandria. At the first three of these fect of product ati ie th b r 4 n e 

stations it would be necessary to have a corps of scieutific he ha d suggested. some organisation among these Clubs such as 

observers resident for twelve months previous to the transi‘, in a, . 

order thit the absolute longitude of these places, which was not efit set Gischssion fook Place on the desirableness of somé 
now cvrrectly known, might be obtained. Dr. Sclater pointed | ; . th € to urnise t before these labs asi Wale 
out how litle was yet known of the terrestrial and marine Eliot o d h Sbelicved the before hove crus, and tr alter 

zoology of these three islands, and specified various particulars | a san id be held , ; i cfore t ed nee nad closed a 
in the case of each of their faunas, which it would be especially side hat ch id be d of those interes.ed in this matter, to con- 
desirable to inv: stigate. He then urged that the addition of one sider what sould be done. 
or more zoological collectors or ob-erving naturalists to the corps 5 Three papers on Spontaneous Generation were read; the 
of astronomical observers in each of these stat:ons would occa- |"first of which, by Dr. Ferrier and Dr. Burden SanJerson, 

sion very slight additional expense, and suggested that application | F.R.S., was Ox the Origin and Distribution of Bacteriain Water,
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and the Circumstances which determine their Existence in Animal | upwards, it afterwards remained perfectly clear, even ‘though 
Liquids and Fluids. In this were detailed the results of a large freely exposed to the air, thus showing, not only that the or- 
number of experiments undertaken to throw light upon the phe- ganisms and their germs which had been inoculated were killed 
nomena of contagion. The authors employed Pasteur’s solution, | by exposure to this temperature, but that the air did not contain 
and also certain animal fluids, but they wished it to be understood | any such multitude of living Bacteria germs as had been alleged, 
that the conclusions at which they had arrived had reference | Even had he been unable to fix the precise degree of heat which 
merely to the different fluids employed, and had no distinct bear- | was fatal to all those lower organisms, it would be important to 

ing upon the possibility or non-possibility of spontaneous genera- | remember that the greatest unanimity of opinion prevailed among 
tion occurring in other fluids. They did not find any evidence | almost all experimenters (such as Pasteur, Huxley, Pouchet, 
to show that organisms arose de ovo in their fluids. On the | Wyman, and others) as to the fact that the lower organisms were 
contrary, they thought that the occurrence and number of or- | killed in fluids heated to 212° F. Knowledge as to the limits of 
ganisms had to do with the extent of exposure to germs either in | ‘‘ vital resistance” to heat being declared the necessary starting- 
air or water. Some of the results arrived at were very impor- | point for further investigation, he had made twenty-four experi- 
tant. Boiling the fluids employed was always found to destroy | ments at temperatures ranging from 266’ to 302° F., and he called 
all Lacteria and their germs, and other experiments were re- | particular attention to the fact that in about one-half of these 
corded, tending to show that the air did not contain living | experiments no living things had been obtained from the sealed 
Bactcria, as so many have assumed. They also ascertained that | flasks. His conclusion, therefore, as to the possibility of the 
Pacteria were unable to resist the effects of desiccation even at | de zovo origin of living matter could not be rebutted by other 
the ordinary temperature of the air. Their examination of the | experimenters who hastily recorded one or two negative results 
fluids of the body tended to show that these, in their normal con- | with the view of showing that he had been in error, Three 
dition, did not contain the germs of Bacteria or other organisms. | of the most successful of his more recent experiments in 
Blood and serum, when received in super-heated vessels and | which he had resorted to these high temperatures were then 
exposed only to super-heated air, did not undergo putrefaction— | recorded. In two of these strong turnip infusions, neutralised 
apparently because these fluids did not contain the germs of | by JZiguor potasse, were employed, one of which was exposed 
living organisms. to 266° IF. for twenty minutes, and the other to 

Dr. Dougal then read a paper Ox the relative Powers of various | 293° F. for ten minutes. The hermetically sealed flasks 
Substances in preventing the Generation} of Animalcules, or the | and their contents were subsequently kept in a warm 
Development of their Germs, with special reference to the Germ place for eight or nine weeks, and they were exposed for several 
Theory of Putrefaction, in which he detailed the results of his | hours daily during eight days to the direct influence of sunlight. 
experiments upon the power which various poisons, antiseptic Before opening the flasks the vacuum was ascertained to be still 
substances, and salts have in arresting the development of organ- | preserved. After breaking the necks of the flasks the fluids were 
isms, and in preventing the phenomena of putrefaction. His | found in both cases to have become slightly acid, and to present 
conclusions were wholly adverse to the germ theory of fermen- | 2 Somewhat sour odour. On microscopical examination of the 
tation and putrefaction. fluid Zorul@ in all stages of development were found in botb, 

Dr. Charlton Bastian, F.R.S., followed with a communication and in that which had been exposed to the temperature of 226° 
On some new Experiments relating to the Orizin of Life. After e a considerable number of Backes i ot also present. an 
calling attention to the fact that not-living mineral materials were | °° d aE the ¢ a th elt te “which j t a catrodiuc 4 af er 
continually being converted into the substance of plants during having be. and the i to thet into w ich 1 was aro ice , after 

their growth, and that no special ‘‘vital principle” was now out cen sot sed to i € tempera aa or 2 -tor twenty 
believed by physiologists to exist in plants, he said that the and 2 ee vib; “te Ted the rience se an a vat Renting 
question that had to be settled was, whether the elements of not- TI also su I e oF € mnbuence d ee rell © t tor a ite 
living matter could group themselves anew, so as to produce A sk was op oy ae he er acon a e and Fone th » ne 
living matter under the influence of the same physical forces tem vt he fia in © end 0 fore thee 8, for I moe the con- 
which were concerned in bringing about the growth of the plant ; ents 0 u . ~ ere were foun three slowly od Moe nD 
or whether such combination could only be effected in the | Minute Profamade, and many extremely active tailed Alona ted 
presence of pre-existing living matter in which (as was generally addition ® multitudes ane on and Toi le. t The atch c : 
admitted) no special forces were resident. This question could, ned  OpraInes rom lhe ask were almost immeaia of. ox: 
he thought, only be settled by experiments. Fluids deemed | POS¢¢ 1 47 experimenta’ hotwater oven to a temperature o Ve 
suitable for the production or development of living things had it ° for tet minutes, and ue sora was that al these i ona wer 
to be enclosed within hermetically sealed vessels, and then such rw t - iL ncn sea b 1 ask wien aa sf Oe oThi 
flasks and their contents had to be exposed to a degree of heat | «° it w < yt dy ox med Sempre sature © 140 * hi i 
which could be proved to be destructive to any pre-existing | TSU t WS iy segrenty confirmed by ot iv ied ret wares 
living matter which they might contain. If, after the lapse of a tended tos f th: that Monads were not only ki i ya rempers: 
certain period, the flasks still remaining hermetically sealed, the are ort of t i * w ch water boils, but that t 1ey were more or 

fluid showed evidence of the existence and multiplication of life, | —““*S Dees ated by Oe an exposure. f like experimen's, a 
then it was argued such living things must have been evolved dv pore as they de cre f y many others of like nature, toe title 
novo from some new combination among the organic molecules | Bastian contended, of so strict and crucial a nature as to en 
contained in the solution. It was therefore obviously impos- | US t0 believe that living matter might be born de novo in solutions, 
sible to come to any conclusion on the subject until it had been forthe to the d i chat such of new combinations therein. the 
definitely ascertained what amount of heat living matter (existing | ‘W*tRer conten ‘1 it “ih new-born living me mignt, the 
in the form of the lowest organisms) could withstand. The evi- pbenmenis ten e hed s et more or less directly a ervstal. 
dence on this subject was, Dr. Bastian thought, very clear and line n of some of t those 1 ore or de Just as ie h nes nich 
decisive. In the first place, he had taken water containing large ‘aay matter the ery t ts of more OF ink abet: €x siap 
quantities of Amada, ciliated infusoria, and other organisms, and | ©7@7#°°erIS¢ The crys a's of various saline substances. 
had ascertained that they were invariably killed by raising the A general discussion then followed on the three papers, and 
temperature of the water in which they were contained to 140° F, | perhaps the most practical contribution to it was furnished by 
When we have to do with organisms of this size there can be no | Miss Becker, who said that the question had an important bear- 

difficulty in ascertaining what the effects of the heat have been. | ing on domestic economy, in relation to the making of preserves 
Some of the organisms were partially disorganised by this tem- ; and the preservation of jam from mould. She advised the ladies 
perature, and none of them ever showed any signs of life after | present, when making preserves, to exclude the air before the 
the exposure, although kept under observation for 24 hours or | preserve had cooled. The President afterwards took back the 
more.’ Dr. Bastian then referred to other experiments which he | audience to the regions of pure science, and congratulated his 
had elsewhere recorded, showing that Bacteria, Torule, and their | hearers that this mort important subject was now attracting the ; 
germs, whether visible or invisible, were destroyed by exposure attention of many earnest and philosophical workers. 4 

for ten minutes to 140° F. 
A solution of tartrate of ammonia when inoculated with a drop SUB-SECTION. —ANTHROPOLOGY ; 

of fluid containing living Bacteria and Torule, became quite On Tuesday, August 8th, the Anthropological section, in con- 

turbid in the course of one or two days, owing to the presence | sequence of the crowded attendance, moved into the largest lec- 

and multiplication of myriads of Bacteria. But when a similarly | ture hall in the Science and Art Museum. Mr. Kaines read the 
inoculated solution was exposed to the temperature of 140° F, or | first paper On the Anthropology of Auguste Comte,” in which he
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expounded the views of that author according to the principles { ings, in spite of the desultory nature of the discussions, and the 
laid down by Mr. Darwin. He argued that man’s intellectual | heterogeneous character of the papers, and of the absence of the 
and moral nature, as well as his body, were derived by natural | usual debates. 

causes, from the lower animals ; and he maintained that Auguste Ne ee 

omte’s worship of humanity would be the great doctrine of the , 
future He stated also that there were evidences of man’s de- SCIENTIFIC SERIALS 

velopment furnished by the low condition of the human skulls of THE fifth number for the present year of the Bulletin del’ Acadés 
the palzolithic age.—Canon Tristram, in the discussion on this } yy/> Royale des Sciences de Belgique (May 1871) contains several 
paper, granted what Comteland his followers had to say about | important papers, among which we may particularly notice a 
the physical organism of man being like that of the lower | Synopsis of the Cordulince, by M. E. de Selys Longchamps, and 
animals, but was there not a metaphysical side to this question | some investigations on the Evolution of the Gregarinz, by M. 
which ought to be heard.—Mr. Boyd Dawkins considered that | E, Van Beneden. The former is a monographic revision of the 
Mr. Haines confounded two different propositions together in | extensive sub-family of Dragonflies, of which the genius Cordudia 
his essay. It was assumed, that because man’s body was | is the type; it contains a general sketch of the group and its sub- 
probably derived from that of the lower animals, his mind was | divisions, and descriptions of all the known genera and species, 
equally thus derived. All naturalists were agreed, that man, | with indications of the chief synonymy. This fresh instalment of 
so far as his body went, was descended from the lower animals ; | the author’s synopsis of the Dragonflies will be welcomed by en- 
that he was the crown and front of the animal kingdom. But as | tomologists. M. van Beneden’s paper is a most valuable contri- 
regards man’s mind, and his moral and intellectual faculties, he | bution to the history of those obscure parasites, the Gregarinz ; 
denied that any evidence whatever had been brought forward to | his observations were made onan unusually large species, measur- 
show that their rudiments were to be found in any of the lower | ing as much as 16 millim. in length, and found in the intestine of 
animals. The very least that can be done is to wait for more | the lobster. This species, named by the author Gregarina gigan- 
evidence, and the very worst to confound body with mind. He | va, is figured in various stages in the plate accompanying the 
also denied that the palzeolithic skulls afforded any trace of a | paper.—From M. J. J. d’Omalius d’Halloy we find a short note 
lower state of intellect than at present. The skull of man found } on the natural forces, in which he argues for the existence of a 

in the Dordogne was rather larger than usual; and that of Ne- | distinct vital force, and expresses the opinion that the vital force 
anderthal, according to Prof. Huxley, might have enclosed the | of man differs from that of other living beings.—M. F. Duprez 
brain of a philosopher. We had no right to ascribe the actions | discusses the observations on atmospheric electricity made at 
of the lower animals to the same motives as our own, or to judge | Ghent, and compares them with those made at other places ; 
of their intellectual faculties by our own standard. On the evi- | and M. de Koninck gives a tabular list of the fossil corals of the 
dence at present before us we must be content to confess our own | Carboniferous formation, showing their distribution in various 
ignorance. parts of the world. 

On Wednesday, August 9, the following papers were read in THE first publication of the Anthropological Institute has just 
the Anthropological department :—W. J. W. Flower commenced | appeared in the form of a double number of the journal, to 
On the Succession of the several Stone Implement Periods in Eng- | which is attached an appendix extending over 160 pages, and 
land, He argued that the two eras, Paleolithic and Neolithic, | containing the proceedings of the Anthropological and Ethno- 
which had been given to these implements, were not now enough | logical Societies prior to the date of their union. Amongst the 
for England, the drift-period being separated from that of the | most important papers in the appendix we may mention those on 
cave, and that again from the tumuli and barrows.—Mr. Pengelly | ‘‘Some of the Racial Aspects"of Music,” by Mr. Kaines; on 
objected to the difference in time being made between the rough | ‘‘The Kinnerian and Atlantean Races,” by Mr. M‘Lean ; on 
and polished flint implements, suggesting that it was probable | ‘‘ The Concord and Origin of Pronouns, and the Formation of 
that men who wished implements fur rough and ready purposes, | Classes or Genders of Nouns,” by Dr. Bleek ; on ‘‘ Some Stone 
would break them off and form them, and would not go to the | Implements from Africa and Syria,” by Sir J. Lubbock 3 on 
trouble of polishing them. He thought the fourfold arrangement | ‘‘ The Prehistoric Antiquities of Dartmoor,” by Mr. Spence 
of flint implements suggested by Mr. Flower might be convenient, | Bate; and on ‘‘East African Tribes and Languages,” by Dr. 
but that at the same time the different kinds might be of contem- | Steere. The journal itself contains eight papers, all of con- 
porary formation.—Col. Lane Fox was inclined to think many of | siderable value, but amongst which we may especially refer to 
the types were accidental, arising from want of time for the worker | those by Sir J. Lubbock “*On the Development of Relationships ;” 
to employ his talent. There were two great designs, however ; | by Mr. C. Stanisland Wake on ‘‘ The Mental Characteristics of 
one in which an end is rounded off so that the implement can be | Primative Man, as exemplified by the Australian Aborigines ;” 
used in the hand, the other design being pointed at both ends, | by Dr. Bleek on ‘‘ The Position of the Australian Languages ;” 
so that the implement might be inserted ina haft. As tothe | and by Mr. Boyd Dawkins on ‘ The Results obtained by the 
duration of the stone period, he thought we required a great deal | Settle Cave Exploration @ommittee out of Victoria Cave in 
more investigation and information.—Mr. Prestwich, assuming | 1870.” 
that the rivers of the flint period were frozen five months of the No, 3, Vol. 1. Ser. 2, of the Procecdings of the Royal Irish 
year, as they were now in Siberia, said some of the rough imple- Acadeny has just been published. It contains, Science :— 
ments would have been used for cutting holes in the ice, while “ J, W. Dawson, LL.D., Addendum to paper on Eozoon; Pro- 
others would be used for digging roots. Another form, common | fessors King and Rowney on the Geological Age and Micro- 
to a later period, were the scrapers, used for scraping the skins | scopic Structure of the Serpentine Marble or Ophite of Skye, 
of animals. ° . Plate XIv.; also on the Mineral origin of the so-called Eozdon 

A paper was read from the Rev. W. Webster, Ov certain Points | Canadense ; Prof. Hennessy, F.R.S., on the Flotation of Sand 
concerning the Origin and Relations of the Basque Race, It was | by the rising tide in a tidal estuary ; Dr. J. Purser, Report on 
in contravention of some ethnological theories propounded by | the Researches of Prof. Cohnheim on Inflammation and Suppura- 
Professor Huxley at a former meeting of the Association. A | tion ; C.R. C. Tichborne, report on the Molecular Dissociation 
brief discussion took place, in which it was shown that the Basque | by Heat of Compounds in Solution (abstract). Polite Literature 
language had similar inflections to those of the eastern languages. | and Antiquities:—H. Stokes, a List of the existing National 

Prof. Struthers gave a paper On Sagittal Synostosis, which omments of Ireland in the County of Kerry; A. G. More, 
was almost entirely anatomical. A controversy between design F. Tan on an Ancient Bronze Implement found near the Hill 
and evolution was introduced in the discussion of it. oF tye j Ke R. Brash on an Ogham Stone at Kelbonane, 

Prof, McCann read a paper in opposition to Afr. Darwin’s of they vocecdi2, eee AT , and an Appendix contains minutes 

Views on the Moral Sense in the Lower Animals, maintaining that P § ademy. 

the moral sense was only implanted in man, and was the result re 
of Divine intuition. A discussion took place on this, in whic 
Prof. Struthers and Mr. W. Goodsir addressed the section. SOCIETIES AND ACADEMIES 

The business was concluded by the President recapitulating LONDON 

generally the transactions of this department during the meeting. Hackney Scientific Association, June 6,—From the report 

A cordial vote of thanks was passed to Prof. Turner for his ser- | read by the hon. secretary, Mr. H. W. Emons, it appeared that 
vices in the chair. the society had made good progress during the past session, the 

The sub-section was very well attended throughout the meet- | number of members having more than doubled, and the papers
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communicated having been both numerous and important. | will very shortly issue a special publication on this unexpected 
Amongst the actual contributions by members to the progress of phenomenon. It is to be noted, moreover, that the total amount 
science during the session may be mentioned—A Method for | of ecliptic perturbation was diminished in proportion to the dist- 
ascertaining the Existence of Lunar Activity (Mr. W. R. Birt, | ance from the central line of total obscurity.—At the secret com- 
F.R.A.S., vice-president), A new variable Star e Herculis | mittee which followed M. Belgrand was elected a free member, 
(Mr. H. T. Vivian), Experiments to ascertain the Absorption New ZEALAND 
of Atmospheric Nitrogen by Plants (Mr. G. E. Davis), A Deter- . . ‘cal Soci 1 
mination of the Dimensions of the System of Algol (Mr. A. P. |. Wellington Philosophical Society, July 1.—The pre. 
Holden), A List of the Fossil Mammalian Remains in the Lea | Sident, W. T. Locke Travers, F.L.S., in his address, dwelt 
Valley (Mr. R. E. Oliver), A new Section Cutting Apparatus | ©. the rapid extinction of the aces subalpine vege- 
(Mr. W. West), A new classified Catalogue of variable Stars, | tation of New Zealand, and State aa be a IEW years many 
&c. Numerous original papers had also been read. Good pro- | Plants that were not rare when qi Ha oranised the Nelson 
gress had been made with the library, which had been enriched | Mountains would soon only be foun h. 4. aria. ve Buchanan 
by contributions from several gentlemen, societies, and mem- | ¢scribed the following addition e t R how i Haloragis aggre. 
bers, The officers for the fifth session having been elected, the | £244, Celmtesia later ale, Acena glabra, Kosthovia Nove Zelaniia, 
meeting was brought to a close. Danthonia monowa, and subspecies of Danthonia semt-annularis 

and Carex pyrania. Dr. Knox gave the results of the dissection 
PARIS of the supposed Native Rat, and showed that it could not be 

' Académie des Sciences, August 21.—M. Faye in the | distinguished from Mus Rattus. Mr. Skey announced the isola- 
chair.—M. Chabris has calculated the quantity of nitrate of am- | tion of the bitter principle of the kernel of the Karaka berry 
monia yearly carried down to the soil for the nutrition of | (Corynocarpus levigata) as a non-nitrogenous crystallisable resin 
plants by means of the rain to be two pounds of nitric | similar to Digitaline. He proposed to name it Karakine. Dr. 
acid, and consequently, three pounds of nitrate of ammonia | He-tor exhibited the neck of a Moa with the skin, feathers, and 
per acre.—M. Dumas contributed to the Academy a piece | tissues attached, and pointea out the similarity of the feathers to 
of bread, the provision for the army, which had been infected | those of the Emu, while they differed from the Kivi; remak- 
by Ordium aurantiacum. Such facts are not exceptional, prin- | ing that Afpteryx Mantelli has the feather shafts prolonged, 
cipally in very hot weather, and may be detrimental to the | giving the skin a harsh bristly feel, which distinguishes it from 
public health, as the fungus spreads very rapidly, and it is very | A. Australis. He showed a fine series of models of Moa’s eggs 
difficult to get rid of it. A special committee has been appointed | he had prepared for comparison with the cast of the pyornis 
to prevent the infection if possible. MM. Dumas, Baron | egg recently received. By a series of specimens which he had 
Larey, Tulasne the botanist, and Pasteur, the celebrated | obtained alive from the natives and afterwards dissected, Dr. 
author of so many works on spontaneous generation, are mem- | Hector showed that the difference between Glaucopsis Wilsoni 
bers. —M. Berthelot has examined most carefully a piece of | and G. olivascens are merely sexual. Captain Hutton described 
carbon from the Cranbourne meteoiite, an Australian stone, and | the following additions to the birds of New Zealand: Hydro- 
shows by many scientific argumen's that the Cranbourne carbon | chekdon leucoptera, Temm, Procellaria fuliginosa, Thalassi- 
is quite unlike the Orgueil meteorite carbon (a French specimen). | droma marina, Strepsilas interpres, and a Totanus and Laurus 
The Cranbourne carbon must have been acted upon by a high | that have nou yet been determined. He also showed evidence of 
temperature in ultra-terrestrian space, and no trace of organic | the existence in New Zealand of a goose allied to the Bean goose 
origin is to be found on it.—M. W. de Fonvielle sent through | of Europe, and stated that it had been surmised by Dr. Finsch 
M. Leverrier a note establishing that meteoric phenomena analo- | in a paper published last year that two of the above—Strepsilas 
gous to the Marseilles phenomenon are not exceptional cases,— | and Totanus—would probably be found in New Zealand, and 
M. Bert, the former Prefect of Lille during the war, described | also an Actitis, which has not yet, however, been obtained. 
some most interesting experiments on the effects of pressure in . 
suffocating animals living in a confined space. The rapidity of } ~~~ ~~~ SOC. OOOO 
death is not the same for every kind of animal. If the pres- CONTENTS PAGE 
sure is very high the death is not due to any mechanical effect or | Typ IRon AnD SteeL INSTITUTE. © 6 ee ee eee ee 36R 
to the want of oxygen, but to the presence of carbonic acid, re- | InsTRuCTION TO SciENCE TEACHERS AT SouTH KENSINGTON . . 361 
sulting from respiration. It is poisoned by the produce of its | Macnus’s Bones of THE Heap or Birvs ...... +. 364 
own lungs.—The Academy held a secret committee for the | Our Book SHELF . . 1... eee ew te ee ees 365 
nomination of a free member. The list of candidates long | Lerrers to THE Epitor:— 
delayed was at last published, and M. Belgrand is at the head. Pendulum Autographs.—W. Swan; S. M. Draco . 2. . . 365 
But the nomination will be contested. Thickness of the Earth’s Crust . . 1 1. 1 1 ee we ee e366 

August 28.—M. Faye in the chair.—M. Saint Venant, a mem- Spectrum of the Aurora ——Lorp Linpsay. . . .. + ~~ + 366 
ber of the Academy, sent a rather long paper ‘‘On the Motion Transparent Compass.—Grorcz Faucus . . . . - e+ + + 366 
of the Waves,” and tried to express through several groups of A Substitute for Euciid. 2... 0. 2. we ewe ee 3B 
equations the several motions, which he calls Zozw/es and clapotis, Monolithic Towers of Cement Rubble for Beacons and Lighthouses. 

both of which become manifest when the sea is heavy. ‘These —T. Stevenson, C.E. 6 6 1 ee ee ee ew ee 366 
new calculations are in some respects grounded on a work pub- Neologisms.—J. M. Witson. «2 6 2 eee ee et es 967 
lished by Gerstner in 1804, ‘‘ Theorie der Wellen.”—Dr. Wurtz. The Nucleus of Adipose Tissue.—Dr. Lionet S. BEaue, F.RS.. 367 
a member of the Academy, sent a paper ‘‘On the Action of E lipse Photography —A. BxoTHeErs, F.RAS, . . - - + + 397 
Chlorine on Aldehyde.” —M. Dumas presented, in the name of The Museums of the Country . 2 1 2 2 1. 1 1 7 ee e+ 367 
MM. Montefiore, Levy, and Kunzel, a work entitled ‘* Experi- Thunderstorms.—Rev. C, A. Jouns, F.L.S.. . . . . + + + 37 
ments on Different Alloys, and principally on a Phosphoric | 5! W- THomsow ON THE Law oF BroGENegsis AND THE Law oF 63 
Brass, which can be used for casting guns.”—M. Jaussen sent to | _ GRAVITATION. By E. Ray Lanxester, RLS. . . . . + + 3 
the Academy a complete report ‘‘On the Aé:onautical Expedi- | RECENT Frencu Zootocican Discovertes . . =... - * « » 369 tion with the Volfa.”” The paper is printed in full. —MM. Troost PENDULUM AUTOGRAPHS. Part II. By H. Airy. (With Illustrations.) 370 

and Hautefeuille sent a very long paper ‘‘ On Subchlorides and SOME SPECULATIONS ON THE AuRoRA. By J. M. WiLson . - - 3” 
Oxychlorides of Silicon.” “These chemical researches were exe- | NOMS = - tt tt tt tt eB 
cuted in the laboratory of the Normal School, and have induced Tae paris ASSOCIATION. EDN BURGH MEETING, 1871. 5 
the learned experimenters to explain a new chemical paradox, Section een procestings sss ee ts m6 : 7: ection C.—Sectional Proceedings . . . 1... 1 2 ee? 3 and to show how it may happen that silicon appears to Section D —Sectional Proceedi 377 
be volatilised under very curious and peculiar circumstances.— Scteneime Sertare ronan rocewemBS ts "| 399 
M. Leverrier read an account of several papers sent from Florence | Socimtigs AND ACADEMIES. 1... De ec 89 

resirial magnetism. In one of these papers the learned physicist ERRATUM —Vol. 1v., p. 358, second columa, line 20 from bottom, for “1870” 
explained how a very large perturbation was observed at the | read “1770.” 
very moment when the sun and the moon came into contact on | -———————______"DDDD9@ © 
December 22, 1870, and ceased just when the two discs were 
separated. M. Muller was one of the Italian eclipse party sent NOTICE . 
to Terra Nova (Sicily). The view of the eclipse was lost, but a | We beg leave to state that we decline to return rejected communtca- 
most interesting fact was witnessed. The Italian Government tions, and to this rule we can make no exception,
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c BOOKS OF TRAVEL, NATURAL HISTORY, ETC. SCIENTIFIG GLASS-BOOKS. 

By Sir SAMUEL W. BAKER, F.R.G.S. —_——— | 
THE ALBERT N’YANZA GREAT BASIN of the 

NILE, and Exploration of the Nite Sources. New 2nd Cheaper Edi- Manuals for Students. 

tion, with Portraits, Maps, an ustrations. 2 Vols. crown 8vo, 16s. 

Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. AN INTRODUCTION TO THE OSTE- 
OLOGY oF THE MAMMALIA. By W. H. FLOWER, F.R.S., F.R.C.S 

unterian Professor of Comparative Anatomy and Physiology. With numer 

THE NILE TRIBUTARIES of ABYSSINIA, and | ous Illustrations. Globe 8vo, 7s. 6a. « ysronsy wn BOTCE 

the Sword Hunters of the Hamran Arabs. With Maps, and IIlustra- 
tions, Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. THE STUDENT’S FLORA OF THE 

‘ BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., LL.D. 
By Mr. ALF RED RUSSEL WALLACE. Director of the Royal Gardens, Kew. Globe 8vo, ros. 6d. , 

. ‘* Certainly the fullest and most accurate manual of the kind that h - 
THE MALAY ARCHIPELAGO ; The Land of | peared. Dr Hooker has shown his characteristic industry and ability in the 

the Orang-utan and the Bird or Paradise. A Narrative of Travel, with | care and skill which he has thrown into the characters of the plants. All 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 | botanists will recognise the many merits of this really important little manual.” 
Illustrations. Second Edition, 24s. —Pall Mall Gazette. 

. Second Edition, with corrections and additions. This day. FIRST BOOK OF INDIAN BOTANY, 
By DANIEL OLIVER, F.R.S., F.L.S., K f the Herbari 

CONTRIBUTIONS to the THEORY of NATU- Library of the Royai Gardens, Kew, and Professor of Botany in University 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. College, London. With rumerous Illustrations, Globe 8vo, 6s. 6d, 

“Whatever may be the opinions of readers with regard to this strangely . . 

fascinating volume, there can be no doubt of its value in explaining and con- Other Volumes of this Series will follow. 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” ——Z.xaminer. ane 

A NARRATIVE OF TRAVELS ON THE AMA- Class-Books of Elementary Science. | 
ZON AND RIO NEGRO, with an Account of the Native Tribes and : 

Observations on the Climate, Geology, an atura istory of the : 

Amazon Valley. With Map and Illustrations, 8vo, 12s. PO PULAR ASTRONOM Y -—With Illus. 
trations. By G. B. AIRY, Astronomer Royal. Sixth Edition. 18mo, 4s. 6d. 

By the Rev. HUGH MACMILLAN. 

HOLIDAYS on HIGH LANDS; or, Rambles and) ELEMENTARY LESSONS in ASTRO. 
neidents in Search of Alpine flants. xtra Icap. evo, 05. NOMY.—With Illustrations. By J. NORMAN LOCKYER, F.R.S., with 

; ; _. Coloured Diagrams of the Spectra of the Sun, Stars, and Nebulz. 18mo 
BIBLE TEACHINGS in NATURE. Fifth Edition, 5s.6@. Sixth Thousand. Questions on the same, 1s. 6d. ; 

extra fcap. 8vo, 6s. “Full, clear, sound, and worthy of attention, not onl - 

* P tion, but as a scientific index," theneun, My Rot only as a popular exposi 

FOOT-NOTES from the PAGE of NATURE, Fcap. 
8vo, with Illustrations, 5s. . 

LESSONSin ELEMENTARY BOTANY. 
THE TRUE VINE; or, The Analogies of Our Tith Tustrations. By Professor OLIVER, F.R. S., F.L.S. Tenth 

Lord’s Allegory. Globe 8vo, 6s. [Fust published, ousand, 18mo, 4s. 6d. 
‘We know of no work so well suited to direct the botanical pupil’s efforts 

as that of Professor Oliver’s, who, with views so practical, and with great 

SIR C. W. DILKE’S ‘GREATER . B RI- know edge, too, can write so accurately and clearly "Natural History 

TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 

LESSONS in ELEMENTARY CHEMIS 
THE B RITI SH EXPEDITIO N IN ABYS- TRY.—By Professor ROSCOE. With numerous Illustrations, and Chromo- 

SINIA. Compiled from Authentic Documents. By Captain H. M. Lithograph of the Solar Spectra. Twenty-Sixth Thousand. 18mo, 4s. 6d. 
Hozter, late Assistant-Military Secretary to Lord Napier of Magdala. “A small, compact, carefully-elaborated, and well-arranged manual,’ 

2 OS Spectator, , 

OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made duting the Progress of the British ELEMENTARY LESSONS in LOGIC. 
Expedition to that Country in 1867-68. By WT. BLANFORD) Gite Geolo” | DEDUCTIVE and INDUCTIVE.—By Professor JEVONS. With copious 
Map, 21s. xpedition. 8vo, with Coloured lilustrations and Weologic Questions and Examples, and a Vocabulary of Logical Terms. 18mo, 3s. 6d, 

’ . 
A PERSONAL NARRATIVE ofa YEAR’S| LESSONS in ELEMENTARY PHYSI- 

JOURNEY through CENTRAL and EASTERN ARABIA th OLOGY.—With Numerous Illustrations. Bv Professor HUXLEY. Six. 
Megand Blan GIFFORD PALGRAVE. Fifth and Cheaper Edition, wit teenth Thousand. 18mo, 4s. 6¢. Questions on the same, 15. 6d. 

_ **A small book, but pure gold throughout. There is not a waste sentence 
or a superfluous word, and yet it is ail clear as daylight.”"—Gzardian, , 

THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the French of & Van Bruys 
sEL. Edited by the Author of ‘‘ The Heir of Redclyffe.” Crown 8vo, wit 
Illustrations by Becker, 6s. POLITICAL ECONOMY for BEGIN- 

NERS.— By MILLICENT GARRETT FAWCETT. With Questions. 
18mo, 2s. 6d, 

SCENERY OF SCOTLAND, Viewed in 
connection with its Physical Geology. By ARCHIBALD Gerkig, F.R.S. 
With Illustrations and a New Geological Map. Crown 8vo, ros. 6d. LESSONS in ELEMENTARY PHY. 

6 : delightful than a Scotch tour, with Mr. | SICS.—By Professor BALFOUR STEWART. With numerous Illustra- 
Gene nee so atk Guardian. . tions, and chromolitho of the Spectra or the Sun, Stars,and Nebulz. 18mo, 

4s. 0d. 

MACMILLAN & CO., LONDON. MACMILLAN. & CO., LONDON,
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THE JOURNAL OF PHILOLOGY—| yp wv IGERORMATEH 
Edited by W. G Crark. M.A., Fellow of Trinity College, John F. B. THE ME SSENGE R. OF MATHEMATICS. 

Mayor, M.A., Fellow of St. John’s College, W. ALcis Wricut, M.A,, No. V. NEW SERIES. SEPTEMBER, 1871. 
Trinity College, Cambridge. ; Contents: 

No. 6, May, 1871, contains :— “ . NTENTS = . 
. - - _ Exercises in the Integral Calculus” (continued). By Sir J. Cockle, F.R.S 

1. Professor Lightfoot on the Epistle to the Romans. ** An Angle-Property of the Right Circular Cone.” By C. Taylor, M.A. 
2. Professor Cowell on Thought, Word, and Deed. “On an Analogue inthe Theory of Quadrics to a known Property in the 
3. Mr. E. H. Palmer on the Eastern Origin of the Christ!an Pseudepigra- | Theory of Con:cs.” By R. Townsend, M.A., F.R.S. 

phic Writings. . ** Solutions of a Smith's Prize Paper for 1871" (continued). By Prof. Cayley. 
4- Mr. Thomas Maguire on Professor Munro’s Notes on Juvenal I. 13, and Reviews :—The Fortschritte der Mathematik. Mr. Sang’s Tables of Lo- 
on Aetna 590. HOD he Roman C garithms ; by J. W. L. Glaisher. , 

5. Mr. Thomas H. Dyer on the Roman Capitol, as Jaid down ia Mr, : > Burns's “Rome and ihe Campagna,” PON, as /al r . MACMILLAN & CO., London and Cambridge. 
6. Mr. A. A Wratislaw on Acts X XI. 37, 38. » ot ; : . 

7. Mr. R. Ellis on Lucretius, Book V1. . - Price 5¢. every Friday—Annual Subscription, 24s, 
8. Mr. Thomas Maguire on a passage in Cédipus Rex. ’ 
9. Mr. Thomas Maguire on Two Pas-ages in Vergul. THE BRITISH MEDICAL JOU RNAL, 

zo. Mr, E. Abbott on Method'sche Grammatik der Griechischen Sprache. : iti i snes 
Von Rudolf Westphal Erster Theil. Erste Abtheilung Jena. Mauke’s Being the Journal of the British Medical Association. 
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