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THURSDAY, FEBRUARY 14, 1870 species: but this is exactly what we have not yet Lcen able 
————_SSESE SE (| to get; fot the whole length of the historical period has 

THE MEASUREMENT OF GEOLOGICAL TIME | not produced the slightest perceptible change in any living 
I, thing in a state of nature. Moreover, though, the much 

M ODERN géological #ésearcli has reideréd it almost | longer time that has elapsed since the Neolithic or Newer 
ceitaiii, that the same causés which prodiiced the | Stone age, has been sufficient for some changes of physical 

various formations with their imbeddéd fossils, have con- | geography and has, to some extent, altered the distribution 
tinued to act dowh to the preserit day. It has therefore | of animals and plants, it has not effected any alteration in 
become possible that, by means of changés which are known | their form. It is only when we get back to the Palzolithic 
to have occurred in 4 giveti number of years, some measure- | or Older Stone age, when men used chipped flints for 
ment of the time represefited by the whole series of | weapons and Europe was, probably, either just emerg- 

geological foririations might be obtained. It is true, that | ing from the severity of the glacial epoch, or in some of the 
changes in the earth’s surface, the records of which con- | intercalated milder pericds, that we meet with a decided 

stitute the materials for geological research, occur very | change in the forms of life. Elephants and rhinoceroses, 
slowly, yet not so slowly as to be quite imperceptible in | bears, lions and hyenas then inhabited Europe; but they 

historical time. Land has risen or sunk beneath the sea, | were heatly all of species slightly different from any now 
tivers have deepened their channels and have brought | existing, while the reindeer, the musk-sheep, the lemming 

down sediment which has converted water into land, cliffs | and some other animals, were the same as those that still 
have beer eaten away and the surface of the earth has | live in the Arctic regions: all the mollusca, however, were 
been, in many ways, perceptibly and measurably altered | identical with living species. In the newer Pliocene 
during an ascertained number of centuries. But it is | Crag, on the other hand, which seems to have bcen 
found that these changes are too minute, too limited and | deposited just as the glacial epoch was coming on, there 

too uncertain, to afford the basis of even an approximate | aré 11 per cent. of extinct species of shells and about 55 

measurement of the time required for those grand mutations | pet cent. of extinct mammalia. What we want, therefore, 
of sea and land, those contortions of rocky strata many | is to be able to estimate, by means of the physical changes 
thousands of feet thick, those upheavals of mountain- | before alludéd to, the tine Since the beginning or the end 
chains and that elaborate modelling of the surface into | of the glacial epoch. “Thén We should have the ‘init we 
countless hills and valleys, with long inland escarpments | réequtre—for-measuring~geotogicat tinie by the repeatéd 

and deep rock-bound gorges, which form the most promi- | changes in the forms of life as we go furthef and furthér 
nent and most universal characteristics of the earth’s | back into the past; "but before showing how this may per- 

superficial structure. Another deficiency in this mode of | haps be done, something must be Sald about physicai and 
measurement arises from the fact, now universally ad- | astronomical determinations of the age of Our globé. ~ 
mitted, that the record of past changes is excessively “A Tew years Ago, Sir W. Thomson startled geologists by 
imperfect, so that even if we could estimate with tolerable | placing a limit to the time at their disposal, which they had 
accuracy the time required to deposit and upheave the | been in the habit of regarding as practically infinite. He 
series of strata of which we have any knowledge ; still that | showed, from the known laws of heat and the conservation 

estimate would only represent an unknown proportion, | of energy, that there are determinable limits to the age 

perhaps a minute fraction of the whole time which has | of the sun. Then, applying the same principles to the 
elapsed since the Strata began to be formed. earth, he showed that, from the known increase of heat 

But there is ariother class of geological phenomena | towards its interior and from experiments on the rate of 
which enable tis to measure those very gaps in the | cooling of various rocks, it cannot have existed in a 

record of which we have just spoken, and it is now | habitable state for more than about one hundred million 

generally ddmitted that the continual change of the | years. It is within that time, therefore, that the whole series 
forms of animal and vegetable life which each succeed- | of geological changes, the origin and development of all 
ing forttiation presents to us, affotds the best means of | forms of life, must be comprised. But, geologists had 
estimating the proportionate length of eological epochs. | been accustomed to demand a much vaster period than this 
Though we have fio féaSon to think that this change | for the production of the series of fossiliferous deposits in 

was at all times effected by a uniform and regular pro- | the crust of the earth; while the researches of Mr; Darwin 

cessj yet believing, 4s we now do, that it was due to the | render it almost certain that, however vast the time since 
action of a vast humber afid variety of natural causes | the Silurian and Cambrian epochs, yet anterior to these, 

acting afd reacting oh each othet, according to fixed)| at least an equal, and probably a much longer, series of 
general laws, it seems probable that; with much local and || ages must have elapsed since life first appeared upon the 
temporaty irregularity, there has beén 6n thé Whole a| earth, in ofder to allow for the slow development of the 
considetable degreé of ufiiformity in the rate at which varied and highly organised forms which we find in exist- 

organtic forms have becoine miodified. It may indeed be the ‘encé at those early epochs. Sir Charles Lyell is not dis- 
case that this rate of variation has continually increased | posed to admit the accuracy of these calculations, and 

or diminished from the first appearance of life upon the } Professor Huxley has criticised them in detail, with a view 
earth until thé present day, or has been stibject to { of showing that they are, in many respects, unsound ; 

temporary changes ; but 80 long as we have n6 proof that | while Mr. Croll as strenuously maintains that they are 
such was the casé; we shall bé safer in considering that the | sound in principle and accurate within certain limits. 
changé has been toletably tiniform. ' We have now to consider the bearing of Astronomy 

To measure gedl6pical tiie, therefore, all we require is | upon the probler. In a seties of admirable papers in 
a trustworthy unit of meagiirement for the change of | thé PAzlosvphical Magazine, Mr. Croll has fully discussed



400 NATURE [Feb 17, 1870 
ti 

the question, how far variations in the _excentricity of | million years probably includes a large portion of the tertiary 

the earth’s orbit, together with “the precession of the | period, which therefore should have mainly consisted of 
equitroxes;- have- produced _ variations of climate in past | alternations of warm and cold climates in each hemi- 

ages, He has endeavoured to Show that the date of | sphere, the latter generally forming true glacial epochs, 
the last glacial epoch and those preceding, may be deter- | This seems the legitimate deduction from Mr. Croll's 
mined by such considerations. With this view he has | reasoning and from the tables of excentricity with which 
laboriously calculated tables showing the amount of | he has furnished us ; but, as he very justly argues, we 
excentricity for a period of three million years, at intervals | cannot expect to find geological evidence of all these 
of 10,000 years for a large portion of that time, and 50,000 | changes of climate. The warm and temperate periods 

for the remainder. These tables show that the amount of | will naturally leave the best records, while the cold epochs 
excentricity is alternately great and small at intervals of | will generally be characterised only by an absence of 
50,000 or 100,000 years, as represented with sufficient | organic remains. Besides, we must consider 10,500 years 
accuracy“tr-the diagram, which I have_constructed_by | as a very small fragment of time in geology and we have 
means of his figures. Owing to the precession of the equi- | good reason for thinking that several such periods might 
noxes, combined with the revolution of the apsides, either | pass away without the occurrence of those exceptional 

pole will be presented towards the sun (constituting | conditions which Mr. Darwin and Sir C. Lyell have 
summer in that hemisphere and winter in the opposite | shown to be necessary for the preservation of any geological 

one) at a different point in the earth’s orbit on each | record. As to physical proofs of ice-action, very few 
succeeding year, the motion being such as to cause a | could survive the repeated denudations, upheavals and 
complete revolution in 21,000 years. If, therefore, at any | subsidencies, which the surface must have undergone 

one period, winter in the northern hemisphere occurs | since any of the earlier glacial epochs ; so that it may be 

when the earth is nearest the sun or in Jerthelion (as is | fairly argued that these repeated changes of climate may 

the case now), in 10,500 years it will occur in aphelion ; | have occurred and yet have left no distinct record by 
at the one period the winters will be shorter and warmer, | which the geologist could interpret their history. 

at the other longer and colder. When _the_excentricity Throughout the whole of his argument, Mr. Croll 
is great (say two, three, or four times what it is How), | considers astronomical causes to be the most important 
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Mr. Croll shows. that, from the known laws of heat | and effective agents in modifying climate, while Sir 
in reference to air and water, winter.in aphe/ion. “will | Charles Lyell maintains that the distribution of land 
lead to an accumulation of snow, in the polar regions, | and water, with their action on each other by influencing 
which the summer will not be able to melt. This will | marine and aerial currents, are of prepondering import- 
go on increasing for many thousand years, till wintéroccurs | ance. He has certainly shown that these causes have an 
néar the ferihelion, when the snow will be melted and | immense influence at the present. time. The effects 
transferred to the opposite pole. When the excentricity | which, on Mr. Sxoll’s theory, ought to be produced ix the 

, Was very great a glacial epoch would occur in each hemi- | existing phase of precession combined with even the siuall 
| sphere for more or less than 10,500 years, the other portion aMMOUNT-OF excentriciey That now. exists, 1s not only ney- 
" of the period of 21,000 years being occupied by an almost | tralised, but actually reversed by terrestrial causes, Dove 
perpetual spring, with two transition periods from that to the | has shown that the whole @ath 1s really warmer when it 
glacial epoch. By examining the diagram of excentricity, | is furthest from the sun in June, than when it is nearest in 

we see that during the last three million years there have | December, a fact which is to be explained by the northern 
been more than twelve periods of great excentricity, each | hemisphere (turned toward the sun in June) having so 
long enough to admit two or three, and several of them | much more land than the southern. So, the northern 
eight or ten, complete revolutions of the equinoctial points, | hemisphere being three millions of miles nearer the sun in 
thus sufficing for the production of not less than fifty or | winter than in summer, while the southern hemisphere is 
sixty glacial epochs in each hemisphere, with intervening | the reverse, the northern winter ought to be warmer and 
phases of perpetual spring or summer. the northern summer cooler than the southern ; but this, 

The diagram also shows us (and this is of very great | too, is the opposite of the fact, for the southern summer is 

importance) that the present amount of excentricity is | more than 11° Fahr. cooler than ours, while its winter is 
exceptionally small. During the last three million years | nearly 5° Fahr. warmer. ‘The immense differences of 

there have only been five occasions, always of very short | temperature of places in the same latitude, sometimes 
duration, when it has been less than it is now, while | amounting to nearly 30° Fahr., can also be traced, in 
periods of high excentricity have often lasted for two | almost every instance, to the distribution of land and 
hundred thousand years at a time. This period of three | water and of winds and currents. Sir Charles Lyell further
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argues that the existing distribution of land is so extremely | Now it is before us—“ The Life and Letters of Faraday ” 

irregular—such an undue proportion being near the poles, | —in two goodly octavo volumes. 
while there is such a deficiency at the equator and in The preface tells us what we are to expect : not a com- 
the south temperate zone—that whatever differences may | plete likeness either of the man or of the philosopher ; but 

have occurred in past time, they can hardly fail to have often | a kind of “ autobiography ”—for, as the author truly says, 

been such as to cause a more uniform climate. Therefore he | “from his letters, his laboratory note-books, his lecture- 

believes that if the poles were tolerably free from land, so as | books, his Trinity-house and other manuscripts, I have 
to admit of the uninterrupted circulation of the warmer equa- | arranged the materials for a memorial of Faraday in the 
torial waters and to afford no lodgment for great accumula- | simplest order, with the least connecting matter.” The 

tions of snow and ice, a glacial epoch would be impossible | very abundance of that material was a source of embar- 
even during the most extreme phases of excentricity. rassment, and the necessity for omissions seems to have 

We have now much evidence to show that three distinct | been felt more strongly as the work advanced ; so that 
modifcations in physical geography occurred just before or | while very nearly half the first volume is devoted to three 
during the Glacial cj och; which would each tend tolowerthe | years of Faraday’s life—when he was between twenty and 
temperature. The ai is the submergence of the Sahargy| twenty-three years of age and before his “earlier scientific 
whtttewoukl have caused the southerly winds to be chargeQ}} education at the Royal Institution ” commenced—the latter 
with aqueous vapour, condensing on the Alps into snow in- | years of his life are so rapidly passed over, that some of 

stead of being, as now, dry and heated and acting powerfully | his latest scientific work—for instance, the adjustment of 
to melt the glaciers. The second is the submergence of. apparatus in lighthouses—is not even alluded to. 
Lapland, which would have admitted the cold iceberg-lad * An autobiography has great advantages, especially when 
waters of the Arctic Sea into the very heart of Europe. | it is, as in this instance, an unconscious one ; but it is not 
The third is the probable submergence of part of ventral without its defects. It gives a picture only from one 
America, causing the Gulf Stream to be diverted into thé} point of view, and Faraday was too modest always to do 
Pacific. The only proof of this is thefact that.one-third | himself justice. We want to know what impressions other 
of the known species of marine fishes..are absolutely | people formed of him, and those who have enjoyed his 
identical on the two sides of the isthmus of Panama; but | company would wish to find, in the book, some reflex of 
it is impossible fo Conceive any means by which such, an | his own brightness, some of those characteristic anecdotes 

amount of identity could have been brought about except | which are told in scientific circles. The best, almost the 
by_a recent, if only a.temporary, communication. A sub- | only sketch of this kind in the book, is by one of his 
sidence and elevation no greater than what occurred in nieces, Miss Reid, who gives charming details of her 
Wales about the same time—as proved by Arctic shells of | uncle’s treatment of her when a little girl, and of his 
existing species in drift 1,300 feet above the sea—would | habits both at work and play. Tyndall’s book, though 
have effected the communication by a broad and deep professing to describe Faraday only as a discoverer, gives 
channel. Now if any two .of.these. changes of physical | a far more vivid impression of the man. I propose at 
geography occurred together, we may be sure that avery | some time to write down my own reminiscences of him ; 
small_increasé of excentricity would have led to a more | but at present there is not room to deal with more than 

severe glacial epoch than would be possible, under existing | the way in which he is presented to the world in the “ Life 
conditions, With A much larger excentricity. We must | and Letters.” 

keep this in mind when attempting to fix the most pro- The career of Michael Faraday was marked by steady 
bable date for the last glacial epoch. A. R. WALLACE | progress rather than by striking events ; there were few 

= | Changes in his life save such as rose naturally from his 
FARADAY increasing knowledge and ever-growing fame. We find. 

The Life and Letters of Faraday. By Dr. Bence Jones, | him born in London in 1791, of poor parents, taught little 
Two vols. 8vo. (Longmans, 1869.) more than the rudiments of reading, writing, and arith- 

IF none but Apelles was fit to paint Alexander, where | ‘metic ; beginning active life as an errand-boy at a 
shall we find a biographer worthy of Faraday? | bookseller’s in Blandford Street, and shortly afterwards 

Shortly after his death, many sketches of his character | apprenticed to a bookbinder. Here, however, we see him 
and work appeared, among which that of De la Rive may taking every opportunity of gaining knowledge, making 

be specially mentioned. These were succeeded by Tyn- | experiments in natural science, and presently, on intro- 

dall’s two Friday evening discourses on “ Faraday as a | ducing himself to the notice of Davy, obtaining the post 
Discoverer,” which were afterwards embodied in an ad- | of assistant in the laboratory of the Royal Institution. 
mirable little book. But a more complete biography was | That was in March 1813. His travels with Sir Humphrey 

wanted, and the question was frequently asked, “ Who | about the Continent, fora year anda half, are minutely 
understood him sufficiently well to draw his portrait?” | described in copious extracts from his diary and his 

Eventually it was rumoured that the materials had been | letters home: we see here how he came into contact with 

placed in the hands of Dr. Bence Jones. First there | many other bright intellects, and learned what to copy 

appeared an unusually long obituary notice in the Pro- | and what to avoid. In 1816, at the City Philosophical 

ceedings of the Royal Society, consisting of little else | Society, he gave his first lecture, and, in the Quarterly 

than a catalogue of the papers published, lectures deli- | Yournal of Science, he published his first paper 

vered, reports written and honours won by the great | —on native caustic lime—the beginning, in each case, 

philosopher in each year during half a century ; showing | of a series which for | many years delighted and 

that Dr. Jones had a rare collection of interesting docu- | instructed his contemporaries, In 1821 commenced his 

ments, so as to whet our appetite for the coming work. | happy domestic life, through his marriage with Miss Sarah
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Barnard. Immediately afterwards hc became a member | was desired by the great as well as by the wise of the 
of the Sandemanian Church, in which eventually he held | earth, He received unsought no fewer than ninety-five 

the office of elder, and frequently preached. When he was | honorary titles and marks of merit, while both the Royal 
appointed Director of the Laboratory at the Royal Insti- | Society and the Royal Institution in vain requested him 
tution, in 1825, his first act was to invite the members to | to become their president. 

evening meetings with experimental demonstrations, thus The book consists in a great measure of Faraday’s own 
commencing the Friday evening discourses, while in the | words; to a few intimate friends, as Mr. B. Abbott, 
same year he started the juvenile lectures at Christmas. | Huxtable, his wife, Schénbein, and De la Rive, both father 
Eight years afterwards he was appointed Fullerian Pro- | and son, he poured out his thoughts in a rich stream, 
fessor of Chemistry. He continued to discharge these | From these various writings it is very tempting to make 
various duties at Albemarle Street till failing health | extracts. Here are two or three :— 

rendered it impossible. During this time we see Faraday “The philosopher should be a man willing to listen to 
working often for the Government and regularly for the | every suggestion, but determined to judge for himself, 
Trinity House, while the researches in his laboratory were | He should not be biassed by appearances; have no 
never intermitted, except through illness. To enumerate | favourite hypothesis ; be of no school and, in doctrine, 
his investigations here would be out of the question, but | hive no master. He should not be a respecter of persons, 
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FARADAY'S ROOM AT THE ROYAL INSTITUTION 

all students of science will remember something of what he | but of things. Truth should be his primary object. If to 
accomplished in the liquefaction of gases, the preparation | these qualities be added industry, he may indeed hope 
of steel and optical glass, the ventilation of lighthouses, | to walk within the veil of the Temple of Nature.” . 
and, especially, that magnificent series of researches in “When a mathematician engaged in investigating 

electricity which extended from 1831 to 1855, comprising | physical actions and results, has arrived at his own 

the induction of electric currents, the evolution of electri- | conclusions, may they not be expressed in common 
city from magnetism, the explanation of the voltaic pile, | language as fully, clearly, and definitely as in mathe- 
with the definiteness of electro-chemical decomposition, | matical formule? If so, would it not be a great boon 
the influence of magnetism on a ray of polarised light, | to such as we to express them so—translating them out 
diamagnetism, the polarity of bismuth and other crystal- | of their hieroglyphics that we also might work upon them 
line bodies, the effect of heat on magnetic force, as well | by experiment? I think it must be so, because 1 have 

as the mutual relation of these various powers of nature. | always found that you could convey to me a perfectly 

These discoveries were made known principally in the | clear idea of your conclusions, which, though they may 
“ Philosophical Transactions,” extending his reputation so | give me no full understanding of the steps of your process, 
much that, though living in great simplicity, his friendship | gave me the results, neither above nor below the truth,
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and so clear in character that I can think and work for | his imagination,—as a man, truthfulness, kindness, and 
them.” | energy. He speaks also of the great influence of 

“T do think that the study of natural science is so | religion on his character, 
glorious a school for the mind, that with the laws im- | To form a complete conception of Faraday we must 
pressed on all created things by the Creator and the | picture him calmly, patiently,and honestly asking questions 

wonderful unity and stability of matter and the forces of | of nature in his laboratory, and following up the intui- 
matter, there cannot be a better school for the education | tions of his genius; now chatting with his friends in a 
of the mind.” ‘ strain of kindly sympathy or genial playfulness, then 
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BOOKSELLER'S SHOP IN BLANDFORD STREET WHERE FARADAY WAS APFRENTICED 

For giving us this correspondence we owe no small | giving forth the results of his own or others’ discoveries 

debt of gratitude to Dr. Bence Jones, who has also enriched | to large and rivetted audiences with perfect simplicity of 
the biography by letters which Faraday received on | thought and language ; experimenting before them with 
various occasions from many eminent men. In conclu- | marvellous dexterity ; writing learned papers and invent- 
sion he enumerates what he conceives to be the chief | ing useful applications; but ever enriching manl:ind both 

characteristics of the subject of his memoir: asa philo- | by the wealth of his discoveries and the Leauty of his 
sopher, the trust which he put in facts, and the power of | example. J. H. GLADSTONE 

OUR BOOK SHELF attained without the concentrated effort of a large capital, 
Sorghum and its Products.—An Account of recent Inves- | aided, even then, by considerable special knowledge. The 

tigations concerning the Value of Sorghum in Sugar | Class of cultivators described by the author would consult 
Production, &¢. &¢. By F.L. Stewart. (Lippencott : their own advantage by contenting themselves with the 
Philadelphia. 8vo. 1869. London: Triibner.) | humbler office of contributing the raw material. 

Mr. STEWART informs us that sorghum was introduced 
in 1854 into the United States fom France, whither it Vegetable Essences.— Die Pflanzenstofe in chemischer 
had been carried from China. It is now grown on a: physiologischer, pharmakologischer, and_toxicolo- 
large scale and quite successfully, in North America. gischer Hinsicht. Bearbeitct von Dr. Aug. Husemann 
The little treatise now before us is intended as a manual und Dr, Theod, Husemann, Erste Lieferung ; Bogen 
for the manufacture of syrup and sugar from this plant: 1—16. (Berlin: Springer, 1870. London : Williams 

the author has divided his work into thirty chapters, and Norgate.) 
treating consecutively of the history and cultivation of the | THE first section of an important work on those products 
sorghum, the extraction of sugar from it and the mode of the vegetable kingdom which are of importance to the 

of utilising the various waste products obtained. chemist, the physiologist, and the physician, These 
Mr. Stewart’s manual may be read with interest, not | substances the MM. Husemann classify as foliows :— A, 

only by manufacturers—who will find it most practically | Simple combinations ; (1) Bases or alkaloids ; (2) Acids, 
written—but by all who feel a pleasure in the success of | both those of general distribution and those of special 
economic chemistry. The author does not, however, development ; (3) Neutral substances, with the same 
carry his description so far as the final stage of a finished | distinction. B, Compound substances ; (1) Volatile oils ; 

process, He seems to have contented himself with writing | (2) Resins; (3) Fats. In each section the substances are 
merely for farmers of about 75 acres, and instructing them | arranged under the natural orders to which the plants 
how to prepare on their own land “a golden syrup, unex- belong ; and we have an account of their discovery, mode 
celled either in colour or flavour by the best products of | of preparation, propertics, composition, products of 
the refineries” (p. 153), or “a fair yellow sugar.” This is ) decomposition, behaviour with various reagents, and 
not the proper condition of a great national industry. The | physiological and toxological effects. The present part 
successful manufacture of sugar, indeed, can hardly be | does not exhaust the alkaloids. A, W. B.
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The quantity of liquid discharged by a capillar 
ON THE DAILY LABOURING FORCE OF THE | ina given time is inversely proportional to this rece 

HUMAN HEART and may be expressed by the following formula :— , 

II. Q=A hat 

I? remains for me to explain the manner in which the . d 
two elements of the calculation of the daily labouring | 1n this expression Q denotes the quantity of liquid dis. 

force of the heart (see p. 255) have been ascertained. These charged in a given time, A is a constant, & denotes the 
elements are, the capacity of the left ventricle of the heart, | Charge or hydrostatical pressure, and @ and / are the 
and the hydrostatical pressure of the blood inside the | diameter and length of the capillary tube. _ 
ventricle at each pulse. Now, there is reason to believe that in animals, similar 

The average capacity of the left ventricle is ascertained | bulk, the arrangement and structure of the capillaries 
by filling it with melted wax, at a pressure equivalent | are such that the ratio of the squares of their cross sections 
to that of ft. vertical, of blood ; and afterwards weigh- | t© the total lengths of the capillaries is practically con- 

inz the solidified wax cast of the ventricle and com- | stant, as may be proved from the following comparison 
paring its weight with that of a known volume of of the sheep and dog. The left ventricle of a sheep’s 
the same wax. In this manner, it has been found that the | heart, according to Hales, contains 1°85 cubic inches, and 
average capacity of the left ventricle does not differ much ! its pulse beats 65 times in a minute; the quantity of 
from 3 ounces. | blood passing through its capillaries in a given time being 

In the unavoidable absence of any direct experiment on | Obviously proportional to the product of these two quan- 
the hydrostatical pressure of the blood in human arterics, | tities. The haemastatical pressure in the arteries of the 
we are obliged to have recourse to indirect methods of | Sheep (Hales) is 6"46 feet of blood. 
estimating its amount. The first attempt made by me | If we bring to the left hand side of equation (1) the 

was the following :—On the 22nd of March, 1863, I had | quantities depending on capillary resistance, we find 
an opportunity of witnessing the removal of a large fibro- A a Q_ 185 x 65 
cellular tumour from the left groin of a middle-aged, large x Ll” ho” 6646 18°6. 

sized man, in the operating theatre of the Meath Hospital. | The number thus found is to be regarded as the capillary 
In the course of the operation, the external epigastric | coegicient of the sheep. The average of the capacities of 
artery (which appeared enlarged to feed the tumour) was | the left ventricles of six dogs measured by Dr. Hales, 
divided, and before it could be ligatured, strong jets of | was 0°954 cubic inches ; and the average hemastatical 
blood were thrown from it in various directions about the | pressure in the arteries of sixteen dogs, was 4°75 ft. of 

floor of the theatre. I noticed, as the poor fellow struggled | tlood ; while the pulse of the dog beats ninety-seven times 
on the operating table, that the jets of blood fell short, or | in the minute, on an average. Hence we can obtain the 
enjoyed a longer range, according to the angle of elevation capillary coefficient of the dog 
of the orifice of the bleeding artery, and that there was a a Oo ? x 
certain maximum range on the floor of the theatre, which AX7=<¢= 934 X 97 = 196, 
was not exceeded. Having afterwards measured the- fovk +75 
vertical height of the bleeding artery, and the horizontal The sheep and dog differ from each other, as much as 
distance of the squirts of blood corresponding to the | man and the horse do, in size of heart and rate of pulse ; 
maximum range, I found them to be 3 ft. 6 in. and 8 ft. | they also differ in hamastatical pressure ; yet, notwith- 
respectively. From these da¢a,I readily calculated (by | standing these differences, the capzllary coefficient depend- 
the parabolic theory of maximum range of projectiles ona | ing on them all, comes out to be nearly the same in both 
descending inclined plane) the velocity of the blood issuing | animals. 
from the orifice of the artery, and found it to be 12’905 ft., The capillary coefficient of the horse is double that of 
corresponding to an hydrostatical pressure of 2°586 ft. the sheep and dog, showing that the resistance to circula- 

This result, although of great value, leaves us still in | tion in the horse is only half that of the smaller animals. 
ignorance of the hydrostatical pressure of the blood in- | The left ventricle of the horse contains 10 cubic inches, 
side the arteries when they are intact ; for, owing to the | the rate of pulse is 36 beats in a minute, and the average 
wonderful perfection of the mechanism of the heart, its | hamastatical pressure is 914 ft. of blood. Hence we 
force of contraction is exactly regulated by the resist- | find for the capillary coefficient in the horse 
ance it is compelled to overcome, and as soon as a ad Q 10X36 
large artery is opened, the heart instinctively feels that AX T= a = —Oo14. — 393: 
the resistance is lessened, and spontaneously reduces its . a4 too. . 
force of contraction, to correspond with the diminished | ] now assume that the capillary coefficient in man is the 
resistance of the circulation. The beneficial effects of | Same as in the horse ; or, in other words, that man bears 
this remarkable property of the heart, in the case of | to the horse, in regard to blood circulation, the same 
wounded arteries, are evident, for its reduced force of | relation as the dog bears to the sheep. . 
contraction greatly diminishes the loss of blood. On this assumption, the hzmastatical pressure in the 

Dr. Hales, in the course of his Hzemastatics, remarks human arteries may be thus found. The human heart 
that the blood did not spout much higher than 2 feet from | has a capacity, in its left ventricle, when in action, of 3 
the wounded artery of the horse, although the pressure | Ounces, Or 5°2 cubic inches, and beats 75 times in a 
inside the arteries, when the circulation is complete, | Minute. Solving equation (1) for /, we find 
exceeded 9 feet of blood. The difference in the force of Q 
the heart in the two cases arises from the resistance A= a 
offered by the capillary circulation. AXT 

We find ourselves, therefore, obliged to estimate the Substituting for Q, the product of the capacity of the ven- 

force of the haemastatical Pout by th the aman arteries, | tricle and rate of pulse; and for the capellary coefficient, 
not by direct experiment, but by the following indirect its value in the horse, we obtain 

> . 

The experiments of Poiseuille on the discharge of A = 22X75 = 9'923 ft. of blood. 
liquids through capillary tubes, prove that the resistance 393 
offered by such tubes is directly proportional to the length | This is the hamastatical pressure used in the preceding 
of the tubes and inversely proportional to the squares of | paper on the force of the heart. , 
their cross sections. SAMUEL HAUGHTON



Feb. 17, 1870] NATURE 405 
a 

LETTERS TO THE EDITOR an intimate acquaintance with the general physical features of 
. . . “ the field of inquiry and a proper estimate of the merits of the 

[The Editor does not hold himself resp onsible for opinions expressed question ; but because they help to establish the correctness of 
by his Correspondents, No notice is taken of anonymous my opinion that the Chambeze and its lakes belong to the Nile i . > 5 : 
communications. | , . system, and not to that of the Congo. 1 have only to explain 

Scientific Queries that, in my letter of December 1st (NATURE, No. 9), I did not 
ee vos . . . May I venture to ask you, or one of your readers, for informa- give the opinion that the river which forms the main part of 

tion on the following points — y , . the great traveller’s latest discoveries is the head stream of the 

1. What is Le Verrier’s Law of Storms? Nile,” but merely said that it “joins” it. . . 
2. What the latest state of our knowledge regardine the On the question of levels your correspondent is substantially 

peculiar changes undergone by the Mexican Axolotls during theie correct, and if he willlook to the Mdustrated Travels of the Ist 
metamorphoses ? Have changes, similar to those observed in 1866 inst., he will see how far I agree with him. T’rom Dr. Livingstone’s 
by Dumeril been noticed in the Zoological Gardens or elsewhere? | Statements it appears that the general drainage level of the 
Have any observations regarding generation in the so-called | basin of the Chambeze does not exceed 3,000 feet ; and it is not 
Pereniobranchiates been made on any other animals besides the improbable that in the passage of the waters northwards on the 
‘Axolotl and the Siredon ? west side of Tanganyika, they fall two or even three hundred 

3. Where can I find any account of the earliest observations feet lower, so as to descend nearly if not entirely to the level of 

on the peculiar nesting arrangements of the Hornbills, as described the Mert an. anza. B ut he hi if this be pe, case, i fail to see 
by Wallace? I see that Captain Layard has sent a note on this | 2OW the difference in height, however small, “ could not give a 
subject to the Zoological Society, but I have no means of ascer- | Sufficient lowness to the latter lake (Albert Nyanza) to allow 
taining what he states. this river (Chambeze) to flow down to it through the five degrees of 

4. Ina lecture published by Blanchard in the Revue des Cours latitude which separate them.” The levels of the Lakes Liemba, 

Scientifigues a few months ago, on the Progress of Natural His- Tangany tka, ane Albert Ny anza—o! which. the frst oN, about 
tory in the Departments of France (excluding Paris), I see that | 10 >- ‘at. and the last has its northern end in about 3° N. iat.—- 
a medal has been lately awarded to a Lespes for his ntomelout are respectively urea 2,809, 2, 844, and 2,720 feet; and as the 
cal researches. Are these recent researches, or are they those | Continuity of these three bodies of water is assumed by Mr. Keith 
described several years ago by Mr. (now Sir John) Lubbock in J ohnston, ut follows that there be here a virtual dead level "80 
the Natural History Review ? ending over not five, but ¢Azrfcez degrees of latitude, or 750 

5. Is it not the general opinion of your readers that Sir John geographical miles! If then it is possible for the waters of Lake 

Lubbock would confer a great favour on those who possess the | Liemba, the head of Livingstone’s “‘ eastern line of drainage,” 
first edition of his Prehistoric Times, by publishing in the form of | t flow into the Albert Nyanza, it is equally possible for those 
a pamphlet the chief additions which are introduced into his of the Ghambeze and its lakes, forming that traveller's central 
second edition ? r. RS. Ine of Cramage, tO CO so. . 

Haze and Dust In his last letter from Ujiji, Dr. Livingstone says that ‘‘ the 
. —— western and central lines of drainage converge into an unvisited 

__ Dr. TYNDALL, in his lecture upon Haze and Dust, says ‘‘that | lake west or south-west of this”—that is to say, situated in the 
if a physician wishes to hold back from the lungs of his patient, | unexplored regions west of Tanganyika, in the north-north-west 
or from his own, the germs by which contagious disease is said | direction in which he saw the Lualaba (as he calls the lower 
to be propagated, he will employ a cotton-wool respirator ;” | course of the Chambeze) flowing, after it had emerged from the 
and, further on, “time will decide whether in lung diseases also | crack in the mountains of Rua, north of Lake Moero. This 
the woollen respirators cannot abate irritation, if not arrest decay.” | “unvisited lake” is evidently the Lake Chowambe of the 

May I ask if there is any necessity for the unsightly respirators | traveller’s former communications, which by his now caliing 
one sees over the mouths of people during the winter months | Baker’s Albert Nyanza by the name of ‘‘ Nyigi Chowambe,” he 
and cold evenings? Has not Nature already provided us with | would seem to identify with it. But this is quite consistent with 
an efficient one—one which, on experiment, will doubtless prove Baker’s own statement, that, to the south of about 1° 30’ S. lat., 
to be quite as trustworthy as the artificial one, without any of its in- | the Albert Nyanza ‘‘turns suddenly to the west, in which 
conveniences? I refer to the hair-sieve with which the sinuosities | direction its extent is unknown.” 
of the nasal passages are supplied ; the hairs besetting its path ** Albert Nyanza,” ‘‘ Nyigi Chowambe,” and this “ unvisited 
freeing the indrawn air from contaminating particles of dust, whilst | lake west or south-west of Ujiji,” are, therefore, one continuous 
it is effectually warmed in its inward passage. body of water, which, being on the lowest level of all, must 

Chat the air is thus filtered might, I think, be ocularly demon- | form not merely the ‘‘western line of drainage,” but the sain 
strated by inhaling exclusively through the nostrils, and then | drainage of the upper Nile Basin ; and as, on its eastern side, it 
expiring through the glass tube, when the floating matter will be is the recipient of the waters of the lakes Victoria Nyanza and 
found absent, having been arrested in the nose; I suggest this | Tanganyika, so, on its western side, it receives those of the 
experiment, because, from the eminent professor applying a | great lake discovered by Signor Piaggia, with an elevation (as I 
handful of wool to his mouth and nose, I infer that he did not | believe) of four or five thousand feet. 

give his natural respirator a fair chance of showing its capabi- This is entirely in accordance with the opinion I have always 
lities. . entertained that the water-parting between the basin of the Nile 

Apart from the use of respirators, e passant, I may perhaps | and those of the rivers flowing into the Atlantic—the Ogowai 
be allowed to echo the opinion of our best medical men in saying | the Kuango (Congo), the Kwanza, and the Kunene—is on about 
that the mouth is not /4e organ for respiration ; if it were, should | the twentieth meridian of east longitude, as it is, in fact, marked 
we not find the olfactory nerves developed there also? By | on my maps of “ The Basin of the Nile” of 1849, 1859, and 1864. 
respiring through the mouth you do not properly exercise your | The Mossamba range of mountains, situate to the east of the 
sense of smell, you allow the hairs lining the nasal cavities to | Portuguese colony of Benguela, on the west coast of Africa, 
dwindle away and become suppressed through non-use, and | forms the southern extremity of this water-parting, and it 
finally, you clog up the minute tubercles of the lungs with all | is in these mountains that I find the head of the great 
kinds of rotten matter. river, which with the Lufira forms Livingstone’s ‘‘ western line 

It is a well-known fact, that people who habitually breathe | of drainage,” or, as it should be more correctly designated, the 
through the nose are less liable to infectious diseases and pulmo- | main stream of the Nile. This river is the Kasai, Kassdvi, or 
nary complaints, one very common benefit derived by such who | Loke, whose sources are in the forests of Quibokoe or Kibokoe, 
sleep with the mouth closed, is that they never awake with the | on these Mossamba Mountains, within 300 miles of the Atlantic 
painful and disagreeable sensation produced by a parched throat | Ocean ; which river was crossed by Dr. Livingstone within 
and cracked lips. This may be a small matter, but I think it is | 160 or 170 miles of its head, on February 27th, 1854, in his 
deserving of attention. When we break Nature’s laws we must adventurous journey across the African continent, and is described 
pay the penalty. A.L. by him in page 332 of his ‘‘ Missionary Travels,” and 

: . the lower course of which river was followed d The Solut ‘ : own b 
om ion of the Nile P roblem ,_ | the Hungarian traveller, Ladislaus Magyar, in 1850, as far 28 

I HAVE read with much pleasure Mr. Keith Johnston’s | about 6° 30'S. lat., where he heard that it fiowed eastward into 
remarks in your impression of the 27th ult. on the subject of | Lake ‘* Mhanja”—a statement strikingly in accordance with 
Dr. Livingstone’s explorations, not only because they manifest | Mr. Cooley’s assertion, adverted to in my former communica-
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tion, that “ the drainage of the Cazembe’s country is al] into the B Cc D E ¥ G H 
Nyanza on the east.” ius hevine if fi tie si "032 +094 "64 “48 "168 031 “0056 

The Nile of Egypt, in thus having its source at the opposite side . ees . im ” a 
of the continent or Africa, within a short distance of that ocean dfabepainciat ‘were determined ie he apes with fhe light 
into which it does of flow, only follows an almost general law of | what physical and physiological facts are included i ne jowever, 
Nature. In the Atheneum of July 22nd, 1865, when commenting The ace iven in fie 1 iw Constructed by Me ese numbers. 
on Sir Samuel Baker’s announcement of his discovery of the cally, on a eo le which amounts to this Hi ree analyti- 
Albert Nyanza, I compared the Nile and its Lakes with the Po } the Rbectram in fig 2, and shifts it so that the fuel es hold of 
and its Lakes, pointing out how the two rivers have some of | into the positions OE fig. 1, and decreases or lines come 
their sources in s#owy mountains, not at the extremity but at the nate representing the brightness in the nei increas hoot ordi- 
side of their respective basins. Dr. Livingstone’s present dis- | gyeq line in exactly the proportion that the 5 urhoad of each 
coveries seem to establish the fitness of this comparison, and to expanded or contracted in the neighbourt Fie been 
extend it. For as the Po, whose exit is in the Adriatic, has its change of place of portions of colour not in the nine, The 
head sources in the Cottian and Maritime Alps, within a few neighbourhood of one of these lines is 1 lated ‘ waneliate 
miles of the Gulf of Genoa ; so, in like manner, the Nile, which founded on a certain physical investi ate of M y & formule 
flows into the Mediterranean, has its head on the Mossamba | the dependence of the refraction index “i ihe ae as to 
Mountains, within 300 miles of the Atlantic Ocean. ie ttt which formula has ita constants determined by fants ear 

The spot which I have thus discovered to contain the hitherto a ri 
hidden Source of the Nile, and so to reveal Heaet equates, £0 68 to represent with sufficient accuracy the truth 

—fluori causas per secula tanta latentes, Following a method similar to that adopted by Newton, 
Ignotumque caput, Mossotti supposes the spectrum in fig. 1 to be bent round the 

is the most remarkable culminating point and water-parting | complete circumference of a cirele, and he finds that if x be the 
of the African Continent, if not of the whole world; for, | wave-length in millionths of a millimetre at a poi it distant by 
within the space of a degree east and west (between 18° and 19° E. | an arc whose circular measure is x, from the brightest portion of 
long.) and half as much north and south (between 11° 30' and 12° | the spectrum, then x is given for the fixed lines with sufficient 
S. lat.) it includes not only the head of the mighty Nile, which | accuracy by the formula 
runs northwards over one-eighth of the entire circumference of . _¢ 
the globe, but likewise those of the Kuango, (Congo), the * = 553°5 + 184°5 o> 
Kuanza and the Kunene flowing westwards ; those of the Kuivi A ‘ i : 
and the Kubango running to the south; and that of the Lunge- i oe ny ot na pectrum, Ey collate 
bungo having its course eastward and forming the head stream | of @ millimetre. This result Mossotti re; rds 2 suff seatl 
of the Zambesi. It is, in fact, what I have been endeavouring to | near the actual wave-lengths of the extreniiies of the a a y 

determine since 1846, ‘‘the great hydrophylacium of the con- The longest and shortest wave-lengths taken in coujunctl tinent of Africa, the central point of division between the waters | with the wave-lengths of the brighte: yenciion n : 
ightest part of the diffraction flowing to the Mediterraneans to the Mantcand to the Indian spectrum and of the fixed lines BC DE ¥GH form ten wave: Ocean” (Journal of the Royal Geographical Society, vol. xvii. es a . < 

p. 82), as eee oi Lake Nyami, or some other depression in ogi Wael: Mossottt thus compares with the notes of the 
the interior of the continent. = 

Bekesbourne, Feb. 2 CHARLES BEKE I 7 9 5 4 2 3 § OG 
Analogy of Colour and Music—Supernumerary 25 8 4 3 1B 2 3 8 

Rainbows ror ot hl6mthlhldt Jobo a 
In what I saw of a recent discussion in your paper as to the | 738 688°3 656 590 553°5 531 492 443 3935 369 

analogy between the colours of light and musical notes, I did ‘ 
not observe any reference made to an analogy on this subject, 738 os 856 589 553" 5 526 484 “9 3 369 
published, I believe, in 1845, by Prof. Mossotti, of Pisa. The ; ; 
analogy is pointed out at the end of a paper concerning the dif- The first line represents the number of vibrations necessary to 
fraction spectrum. This spectrum, the disposition of the colours | Produce the notes of the diatonic scale. The numbersin the 
in which depends solely on the wave-lengths, has its point of | Second line have the same ratio as the numbers in the first, and 
maximum brightness in the middle, which in this spectrum is | therefore the denominators of these fractions represent the wave- 
occupied by a shade of colour rather nearer to the line E than lengths of the respective notes. The third line represents the 

lengths in millionths of a millimetre of the wayes corresponding 
to the lines respectively placed under them, 

oa ees I need not here give any opinion as to the utility or inutility of 
such analogies, but I shall be glad if this letter should call the 
attention of any of your readers to the remarkable syminetry of 

——— - = el r — the diffraction spectrum, which is in fact Nature's own graphical 
7 | method of exhibiting the numerical wave-lengths which corre- 

| | spond to each part of the spectrum. 
| Trinity College, Cambridge, Feb. 9 Janes STUART 

is r 7 . ae IN your journal of January 20th Mr. Grove has honoured my 
7 little note on ** Colour and Music” by a letter on the subject, in 

( Fig. 2 which attention is directed to a rainbow, or serigs of rainbows, 
| i within the primary. Mr, Grove asks if a description of this 
| c phenomenon has been published, and whether the effect may 

Ss — — = —= not be a repetition of the colours of the spectrum after the 
| | manner surmised by Sir John Herschel. I will endeavour as 

| | | | } briefly as possible to reply to these inquiries. i 

| | Sq far as I can trace, the mention of inner or ‘‘ supernumerary 
Ca o = SE H bows first occurs in the Phil. Trans. for 1722, p. 241. It is 

there described by a Dr. Langwith, who had seen the phenome 
D. Fig. 1 represents the positions of the lines in the diffraction | no less than four times in the course of that year, On one occe- 
spectrum ; and fig. 2 represents the spectrum formed by refrac- | sion it was so favourably seen, and lasted so long, that he is pec 
tion through a certain flint glass prism which belonged to Fraun- | to give the fallowing careful description, Under the usu 
hoffer. The ordinate of the curve which is drawn above each | primary bow, Dr. Langwith says, “was an arch of green, the 
spectrum represents the intensity of the light at each place of | upper part of which inclined to bright yellow, the lower ee 
that spectrum. The curve drawn above fig. 2 is that due to | more dusky green ; under this were alternately two arches - 
Fraunhoffer’s actual observations with the prism above referred | reddish purple and two of green, under all a faint appearance ai 
to. The intensity of the light in the neighbourhood of the prin. | another arch of purple, which vanished and returned seve 
cipal lines is given by him by the following numbers :— times so quick that we could not readily fix our eyes on it.



Feb. 17, 1870] NATURE 407 

I do not know if this be similar to that Mr. Grove has seen, | ing the contrary. Physiology shows that the external object of 
but it evidently corresponds with the appearance Mr. Newall | the many must be revealed in a seat that is not at the periphery; 
describes in your journal for January 27th. The next mention | but such an object is not an idea or notion; therefore, there isa 
of inner rainbows is in the Phil. Trans. for 1749, p. 193, when | marked distinction between an external object in sense and an 
Mr. Daval, the then secretary of the Royal Society, corroborates, | idea of one in intellect. A sense-object may be common to two 
from his own experience, Dr. Langwith’s description. Dr. Thos. | distinct sets of ideas, as when it is now interpreted to be a ghost, 
Young next refers to the phenomenon in order to give his explana- | now the stump of a tree. A sense-object is antecedent to an 
tion of it in the Phil. Trans. for 1804, and he also twice alludes | ideal object, for the latter only exists as a representation of the 
to it in his published Jectures on Natural Philosophy. Further, | tormer. A feeling in sense may cause coughing or sneezing, ¢.¢., 
at p. 374 of his ‘‘ Optics,” Brewster describes supernumerary | in spite of the veto of the intellect. A feeling in sense may be so 
bows that, at different times, he has seen within the primary | intensely painful as, for the time, to paralyse intellectual energy. 
rainbow; and, also, he mentions an analogous appearance ob- | But what about the following argument? What is known at 
served without the secondary, a fact previously surmised by Dr. | first hand is known as #7 zs, for if you say not as it is; but as it 1; 
Young. * not, you imply that it is not known at first hand, but through 

An explanation of the phenomenon is first attempted by Dr. | something which does not even represent it, which is absurd. 
Pemberton (Phil. Trans. 1722), who classes it with the colours of | Therefore, as sense and intelligence must be known at first hand, 
thin plates, according to the theory of ‘‘fits.” Dr. Young, in | and, as thus known, are distinguishable from each other in many 
his paper on Physical Objects (Phil. Trans. 1804), disputes Dr. | respects, pre-eminently, the one as the sphere of objects at first 
Pemberton’s explanation, and shows that the appearance is { hand, the other at second hand; the one as pertaining to ‘He 
readily explicable by the interference of two pencils of light, | organic ego, the other to the son-organic ego—each must be 
regularly reflected from the posterior surface of the drops of rain. | known as i¢ 7s, not as 7t is not. 
The drops must, in this case, be between 75th and pth of an Abergavenny. W. G. DAVIES 
inch in diameter. Evening appears to be the time these super- Transcendent Space 
numerary bows are generally seen, and invariably they are ob- In NATURE for January 13 I was permitted, as it were, to 
served beneath the «per part only of the primary bow. Hence, speak the prologue to the correspondence on ‘‘ Kant’s View of 
I presume, the phenomenon is similar to the diffraction colours Space,” now happily, if not satisfactorily, closed. I now ask 

seen in the cloud that is precipitated when the first portions of | permission to speak the epilogue, in strict reference to the sub- 
air are promptly removed from a receiver. ject of my first letter. 

; I have, in conclusion, to thank Mr. Grove for pointing out, The most interesting period of incubation in Sir William 
in his second letter, that the word ‘‘correlation”” implies too | Rowan Hamilton’s discovery of Quaternions was October 15, 
much when applied to the relationship of colour and music. | 1843, On that day, as he relates in a letter to a friend, he was 
‘* Analogy ” is certainly far more appropriate to express what is | walking from his Observatory to Dublin with Lady Hamilton, 
merely a parallelism, and not a necessary or complementary | when, on reaching Brougham Bridge, he ‘‘ felt the galvanic cir- 
relationship between light and sound. cuit of thought ¢/ose ; and the sparks which fell from it were the 

Woodlands Grove, Isleworth, Jan. 29 W. F, BARRETT Fundamental equations between i, 7, kh; exactly such” as he used 
P.S.—Since the foregoing letter was written, —which was sent | them ever since (Worth British Review, September, 1866, p. 57). 

to your office on the date it bears, —several contributions on the | Two days after he wrote a letter to his friend and coadjutor, Mr. 
subject of my ‘‘note” have appeared in your journal. I will | J. T. Graves, a brother of the present Bishop of Limerick, giving 
not now venture to intrude further upon your space, but, with | a most interesting narrative of his transition from Z7zp/ets to 
your permission, shall reply to your other correspondents in a | Quaternions. Itis here that I found, after much search and re- 
subsequent letter. W. F. B. search, the confirmation of a notion which had floated for years 

February 12 in my mind, that Hamilton’s speculations had borne a very re- 

Sensation and Perception The letter in question is printed in the supplement to vol, xxv iat . : . .XXV. 
oetNG In the 70 ot nal F tneatthed fom tach othen allow (third series) of the L. E. and D. Philosophical Magazine, and ot 
me to state, in regard to Dr. Bastian’s views on this head. that late years has escaped the notice of mathematical students, en- 

Dr. Lockhart Clarke, after a careful review of what has been grossed, as many are, in the geometrical and physical applications 
written on Sensation, rejects Sir W. Hamilton’s statement that of Quaternions, It seems that after Hamilton had completed 
“it is manifestly impossible to discriminate, with any rigour, his ‘Theory of Conjugate Functions, he endeavoured to obtain an 
sense from intelligence ” © Although, in the lowest’ animals, Algebra of Pure Space, and for this purpose employed, after the 

here is this apparent identity of sense and intelligence, which Germans, the symbol 7 to express one root of negative unity, and there 3S | PP f ry § f conse introduced a new symbol, 7, to express another root of negative 
seem as it were to be fused into he ¢ common Stare ° ent. eithe; unity. Further, he employed an operant, 4; and with these 
ness, yet when we find them in the course of deve - ment, either | elements he worked out a theory of Tripletsin which 7*=7? = — 1, 
in the foetus or in the scale or animal life, emerge eac in a distinct and ij= ~—ji, while # remained ambiguous. Assuming, at length, 
and different form out. of that common or indiferent state, are that #/=Z; and ji= —&, and leaving it still undecided whether 

we to ignore the distinction, and assert with Sir he Haniiton #=0 or not, there dawned on him, as he phrases it, ‘‘ the notion 
and others, that sensation 8 simply a function of the inte a that we must admit, in some sense, @ fourth dimension of Space 
It might with equal reason be maintained that there is no real | (4) the purpose of calculating in triplets.” 
difference between any other two organs of the body, because in Now this curiously interesting phase in the generation of 

the ovum they, are develop ed out of one homogencous, tissue or Quaternions is an admirable instance of what I mean by affirming 
common germinal mass.” + According to Von Baers a W, It Quadridimensional Space to be a mathematical figment springing 
seems that while in the lower animals sense and. intelligence out of an otherwise uninterpretable formula. Observe, in this 
are fused into one, m the higher they become differentiated, case, what was the effect of the completion of the theory. So 
each having a separate seat. When Dr. Bastian, then, | soon as Hamilton had passed from 7riplets to Quaternions, and 
contends, with the melap hysicians, for the identity th 1 of he had made his 4a third root of negative unity, ¢Ais franscen- 
and intelligence, he seems to be reversing the metho i dent space vanished out of thought. The ghost of a fourth 
evolution, and going back to the medley out of which “te dimension, which had haunted Hamilton’s Triplets, was imme- 
defined organs with imfroved functions were evolved. ae diately laid ; and thenceforth his system was, what he originally 
would make us believe that as the sense- ganglia become more de- sought, an Algebra of Pure Tridimensional Space. ‘The haunting 
fined and eliminate the rudiments of intelligence, they assume 4 notion, thus banished from ‘Triplets, took refuge in Quinaries 
lower function than they had before, one not to be distinguishe and other transcendent algebraical formulisations. To me it is 
in kind from that of the excito-motor sy stem previous'y differ- a spurious product of ‘‘mental activity,” not, even pussibly or 
entiated. Is this likely? As to the impossibility of discrimin- potentially, a form of mental receptivity, and @ fortior: externally 
ating sense from intelligence there are the following facts indicat- denied to experience. 

* Sir David Brewster, moreover, refers to the occurrence, spoken of by In conclusion, I protest that in denying (for Kant) to Space 
Mr. Newall, of a dark coloured zone between the primary and secondary and Time the title of Forms of Thought, I do zo¢ restrict the term 

: > t similar dar! Ss, on @ priori groun S, apparen . os y . 

predicted by Dr. Young, a p. 369 of his * Pectures on Natural Philosophy,” Thought fot he al activity Tee ea but use it as Synony 
1845 edition. . 

} Medical Critic and Psychological Journal, vol. ii. p. 574, ¢¢ seg. Ilford, Feb. 14 C. M. INGLEBY
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THE OBSERVATORY FOR THE NEWALL TELESCOPE 

+ cent instruments of 15}.inches aperture in the observatories 
THE NEWALL TELESCOPE of Pulkowa and Cambridge, U.S. And then for a time 

"THE 25-inch Equatorial Telescope, commenced several | America, thanks to the genius of Alvan Clarke, took the 
years ago by T. Cooke and Sons, of York, for R. S. | lead with the 18} inch glass now beginning to do good 

Newall, Esq., of Gateshead, is now so far completed that | work in the observatory of Chicago. This instrument is 
it has been removed from the works at York into its obser- | at last eclipsed by the magnificent one now being erected 
vatory in Mr. Newall’s grounds, at Fern Deal. at Gateshead. 

The completion of a telescope with an object glass of In what we have said we have purposely omitted to 
25 inches aperture, marks an epoch in astronomy, | touch upon reflecting telescopes, in the construction of 
and its completion in England again places us in the | which, since the time of Newton, England has always 
front rank in the matter of the optical art, as we were in | been pre-eminent, because we shall take occasion to refer 
Dolland’s time. | to the reflector of four feet aperture, completed last year 

The history of the progress of the manufacture of tele- | by Mr. Grubb, of Dublin, and now erected at Melbourne 
scopes since the time referred to, shows very clearly the | when it is fairly at work. 
long-lasting effects of bad legislation ; for it is not too much The general design and appearance of this monster 
to say that the duty on glass entirely stifled, if indeed it | among telescopes, which will be gathered from the 
did not kill, the optical art in England. Hence we depended | accompanying woodcut, is the same as that of the well- 
for many yearsupon Franceand Germany for our telescopes | known Cooke equatorials; but the extraordinary size of 
to such an extent indeed that the largest object-glasses at | all the parts has necessitated the special arrangement of 
Greenwich, Oxford, and Cambridge are all of foreign make. | most of them. . . 
The labours of the Germans culminated in the two magnifi- The length of the tube, including dew-cap and eye-end,
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is 32 feet, and it is of a cigar shape ; the diameter at the The weight of the polar axis on its upper bearing is 
object-end being 27 inches, and at the centre of the tube | relieved by friction rollers and weighted levers; the lower 
34 inches. The cast-iron pillar supporting the whole is | end of the axis is conical, and there is a corresponding 
29 feet in height from the ground to the centre of the | conical surface on the lower end of the trough ; between 
declination axis, when horizontal; and the base of it is | these two surfaces are three conical rollers carried by a 
5 feet 9 inches in diameter. The trough for the polar axis | loose or “live” ring, which adjust themselves to equalise 
alone weighs 24 cwt., the weight of the whole instrument | the pressure. 
being nearly 9 tons. The hour circle on the bottom of the polar axis is 26 

The tube is constructed of steel plates rivetted together, | inches in diameter, and is divided on the edge,* and read 
and is made in five lengths, screwed together with bolts | roughly from the floor by means of a small diagonal 
and flanges. The plates of the central length are one- | telescope attached to the pillar; a rough motion in RA. 
eighth of an inch thick, and those of each end one- | by hand is also arranged for by a system of cog-wheels 
sixteenth thick, so as to reduce the weight of the ends | moved by a grooved wheel and endless cord at the lower 
as much as possible, and avoid flexure. end of the polar axis, so as to enable the observer to set 

Inside the outer tube are five other tubes of zinc, in- | the instrument roughly in R.A. by the aid of the diagonal 
creasing in diameter from the eye to the object-end : the | telescope. 
wide end of each zinc tube overlapping the narrow end of The declination and hour circles will probably be 
the following tube, and leaving an annular space of about | illuminated by means of Geissler tubes, and the dark and 
an inch in width round the end of each for the purpose of | bright field illuminations for the micrometers will be 
ventilating the tube, and preventing, as much as possible, | effected by the same means, 
all interference by currents of warm air, with the cone of Mr. Newall, after the preliminary testing of this magni- 
rays. The zinc tubes are also made to act as dia- | ficent instrument at his own residence, purposes to erect 
phragms. it in some climate favourable for astronomical obser- 

The object-glass has an aperture of 25 inches (nearly), | vation. It is very unfortunate that this means in other 
and in order as much as possible to avoid flexure from | words that the telescope cannot remain in England. 
unequal pressure on the cell, it is made to rest upon three | It is or should be among the things generally known 
fixed points in its cell, and between each of these points | that every increase in the size of an object-glass or 
are arranged three levers and counterpoises round a | mirror increases the perturbating effects of the atmosphere, 
counter-cell, which act through the cell direct on to the | so that the larger the telescope, the purer must be the air, 

glass, so that its weight in all positions is equally distri- | In the absence of this latter condition, a “big” telescope is 
buted among the 12 points of support, with a slight excess | a “ big evil,” and skilled observers, mindful of this, reduce 
upon the three fixed ones. The focal length of the lens | the apertures of their instruments when the air is not 
is 29 feet. A Barlow lens is arranged to slide on a brass | good. 
framework within the tube. The hand is passed through We may regard this telescope as a clear gain to English 
an opening in the side of the tube, and by means of a | science, for Mr. Newall with princely liberality has ex- 
handle attached to the cell, the lens may be pushed into or | pressed his intention of allowing observers with a special 
out of the cone of rays. research on hand to have the use of the instrument during 
Attached to the eye-end of the tube are two finders, | certain regulated hours. 

each 4 inches aperture ; they are fixed above and below The observatory, of which we also give a sketch, is 
the eye-end of the main tube, so that one may be readily | nearly 50 feet in diameter, and notwithstanding the 
accessible in all positions of the instrument. It is also | enormous weight of the dome, like the telescope, it is 
supplied with a telescope having an 0.G. of 63”. This is | casily moved into any required position. 
fixed between the two finders, and is for the purpose of When complete it will have attached to it a transit- 
assisting in the observations of comets and other objects | room and the observer’s dwelling. And this reminds us 
for which the large instrument is not so suitable. This | that Mr. Marth, so well known for his good work done at 
assistant telescope is provided with a rough position | Malta with the Lassell Reflector and elsewhere will have 
circle and micrometer eye-pieces, and is illuminated by | charge of this noble instrument of research. 
new apparatus lately described in NATURE. oe 

Two reading microscopes for the declination circle are NOTES 
brought down to the eye-end of the main tube ; the circle . . ; . . os k 
—-38 inches in diameter—is divided on its face, and read THE anniversary meeting of the Geological Society takes 
by means of the microscopes and prisms. place to-morrow, when Professor Huxley will deliver his address, 

The slow motions in declination and R. A. are given by | Which, it is expected, will be of great scientific interest. The 

means of tangent screws, carrying grooved pulleys, over | Wollaston Medal of the society has this year been awarded to 
which pass endless cords brought to the eye-end. the eminent French Malacologist, M. Deshayes, professor at the 

The declination clamping handle is also at the eye-end. | Musée d’ Histoire Naturelle, and the proceeds of the Wollaston 
The clock for driving this monster telescope is in the | fund have been awarded to M. Marie Roualt, who, though in 

upper part of the pillar, and is of comparatively small | jumble circumstances, has contributed largely to the advance of 

proportions, the instrument being so nicely counterpoised | tne paleontology of France. The choice of president for the 
that a very slight power is required to be exerted by the coming year has fallen on Mr. J. Prestwich—a choice which will 
clock, through the tangent screw, on the driving wheel hailed Il sides with the liveliest satisfacti 
(seven feet diameter), in order to give the necessary | be balled on all sides with the liveliest satislachion. 
equatorial motion. In reply to an address of last Session, Her Majesty has made 

The declination axis is of peculiar construction, necessi- | known to the House of Commons that she will give directions 
tated by the weight of the tubes and their fittings, and | for the carrying out of the arrangements necessary for observing 

corresponding counterpoises on the other end, tending to | the transit of Venus, which will take place in the year 1874. 

cause flexure of the axis. This difficulty is entirely over- THE Rev. Charles Pritchard, of St. John’s College, Cambridge, 

come by making the axis hollow, and passing a strong has been elected to the Savilian Professorship of Astronomy, @s 
iron lever through it, having its fulcrum immediately over Prof Donkin, Ast rs may con- 
the bearing of the axis near the main tube, and acting | Successor of the late Professor Donkin, As ee Me Prt y art's 
upon a strong iron plate rigidly fixed as near the centre | gtatulate themselves on this appointment, as Mr. Pritchar 
of the tube as possible, clear of the cone of rays. This | teaching powers are of the first order, the interest he takes in 

lever, taking nearly the whole weight of the tubes, &c., * The hour circle is also divided on its face, and read by micrometer 
off the axis, frees it from all liability to bend. microscopes.
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the science is well-known, and his labours for its advance, | questions is to be worth 4o/., that for the second, third, and 

especially in connection with the Royal Astronomical Society, | fourth questions, 24/7. The essays must be written in Latin, 

have now extended over many years, French, or Flemish, and addressed paid to M. Ad. Quetelet, the 

THE President of the Royal Society has sent out cards for | Perpetual Secretary, before the rst of June, 1871. The Academy 
two evening receptions, which are to be held at Burlington will require the greatest exactness in the quotations, and the 

House on March 5, and April 23. pages as well as the editions of works cited, must be given. 

WE understand that 75 towns have signified their intention ANTHROPOLOGY is being publicly taught in Paris by one of 
of contributing to the fund required by the British Association the most distinguished masters of that science, Dr. Paul Broca. 

Committee on the Treatment and Utilisation of Sewage, for | The cov/érences are held every Monday and Friday at 3 o'clock 
the investigation of this subject, Manchester heading the list with | 2¢ the Anthropological Laboratory, No. 15, Rue de l’Ecole de 
a contribution of 100/, Médecine. The instruction given has reference chiefly to 

. . . . craniology and the comparative anatomy of man and the apes. 
AT the ensuing meeting of the Geological Society on the 23rd We also learn from Herr F. von Hauer "hat a new Anthropo. 

Inst., a paper of especial interest will be read, on the subject 0 logical Society has been formed at Vienna. It already numbers 
copper mining at deep levels in the South of Ireland, experience twenty-four 1 h ‘eral distincuished : . . : : y-four members, among whom are several distinguished 
having disproved the dictum of Irish geologists as to the non- | |, en of science. The society will publist . L I 

: ; . . y will publish a journal. In a 
existence of metalliferous strata at any considerable depth. prospectus which has been issued it is stated that the study of 
THE number of candidates for election as members of the | the natural history of man has now reached a stage in which 

Royal Institution may, we hope, be taken as a fair indication of | active support by association appears to be imperatively needful. 
the daily increasing interest taken in scientific matters. The Ar a recent meeting of the Zoological Society of London, 

number elected last year was forty-seven. The number of can- | b, ofessor Owen communicated a very interesting letter, which he 
didates proposed during the first six weeks of the present year js . . y 6 , 
forty-tw- 5 had lately received from Dr. Julius Haast, F.R.S., of Canter- 
orty-two. ; bury, New Zealand, on the subject of the extinction of the Moa, 
M. NauMANN has been elected a corresponding member of | or Djnornis. Dr. Haast was of opinion that these gigantic 

the mineralogical section of the Academy of Sciences in Paris, | birds had been extinct many hundreds of years, and had been so 

in the place of Sir Roderick Murchison, who has been made a | jyefore the arrival of the Maories in New Zealand, having been 
foreign associate. He received 27 votes out of 44, of the.| exterminated by a race which previously inhabited these islands 
remainder 10 being recorded in favour of our countryman, Pro- | near the mouth of the river Rakaia. He had recently been $0 

fessor Miller, and 5 for Professor Studer, of Berne. fortunate as to find the remains of a former large encampment of 
AT the meeting of the Académie des Sciences, on the 31st these ‘* Moa hunters.” The kitchen-middens and cooking-ovens, 

of January, M. de la Roche Poncié was erected to the place which were still completely preserved, were spread over more 

rendered vacant in the Bureau des Longitudes by the death of than forty acres in extent. Numerous stone weapons were dis- 

M. Darondeau. covered, consisting either of hard sandstone or of chipped flint. 

M. ALGLAVE announces in the Revue des Cours Scientifizues, | The Moa bones were very abundant, but belonged chiefly to the 
that the total amount subscribed to the Sars Fund, is now up- smaller species, Dinornis casniarinus, D. didiforimis, and D. 

wards of 160/., including the subscriptions of twenty-eight mem- | 7555. There were also some bones of Dd. elephantopus, and of a 
bers of the Royal Belgian Academy, the same number of small Palafteryx fives, but none of D. giganteus and D, robustus. 

members of the Anthropological Society of Paris, M. Drouyn The leg bones of these birds had all been broken at the ends, so 
de Lhuys, and several members of the Zoological Society. We as to allow the marrow to be extracted, and the skulls scooped out 

have the satisfaction to announce further subscriptions to the from below, sO that the brain might be Teached. The middens 
fund in this country, which appear in our advertising columns. likewise contained bones of the domestic dog, sea-gull, and the 

; . . tympanic bones of several species of whale, but no human 
WE hear that the eminent geographer Kiepert is about to pro- | remains had been found amongst the heaps, so that it might be 

ceed to the Holy Land, and spend some time there, for the pur- | presumed that the Moa-hunters were not cannibals. 

pose of personally determining geograp hical positions. He has PROFESSOR LIEBIG disputes Pasteur’s view that the decom- 
the advantage over our University explorers, recently sent out, in es : : 

: : : . . position of sugar in fermentation, depends on the development 
being a skilful and experienced geodetist, and of acquaintance eyes . 

. . . . and multiplication of yeast-cells and that fermentation generally 
with the country obtained during a. former sojourn of several years. is only a phenomenon accompanying the vital process of yeast. 

A COMMITTEE has been appointed to inquire into the educa- | He expresses the opinion that Pasteur’s researches have not 
tion of naval officers, consisting of Rear-Admiral Shadwell, | explained fermentation; but have only made known another 
C.B., President ; Captain W. H. Richards, R.N., Hydrographer, | phenomenon—the development of yeast—which equally requires 

Captain A. A. Wood, R.N., Director of Naval Ordnance, the | explanation. 

Rev. Dr, Woolley, Admiralty Director of Education, the Rev. A NEw Flora of India by Dr. Hooker and Dr. Thomson is 

A. Barry, D.D., Principal of King’s College. S. P, Butler, Esq., | in preparation, and the first volume is expected in the course of 
Barrister-at-law, Richard Saintbill, Esq., R.N., Secretary. the present season. This will supersede the old ‘‘ Flora Indica” 

Prizes are offered by the Royal Belgian Academy for essays | by the same authors, the first volume of which was published in 
on the following subjects:—1, To give a résumé of and to 1855. The fifth volume of Mr. Bentham’s ‘‘ Flora Australiensis ” 

simplify the theory of the integration of equations con’‘aining | is also announced as nearly ready. 

partial derivatives of the first two orders. 2. A study of AT the monthly session of the Imperial Geographical Society 

electrical currents based as far as possible on new experiments. | of Russia, held December 3rd, under the presidency of Count 

3. To fix by new researches the place to be occupied in the | F. de Liitke, a memoir was read from M. Popow, of the Russian 

natural system, by the species Lycopodium, Selaginella, Psilotum, | embassy, Pekin, on the “ export of tea from Hankow,” amounting 

Tmesipteris, and Phylloglossum. 4. To describe the mode of | to 50,000,000 lbs. —one-third of the total export from China—of 
reproduction of eels. 5. New researches to establish the | which 15,000,000 is sent by twenty-eight Russian merchants. 
composition and mutual relations of albuminoid substances. | Among the measures adopted by the council in November 

The gold medal to be given for the first and fifth of these | was one concerning Mr. Hayward’s expedition in Central Asia.
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At the request of Sir Roderick Murchison, president of the MAGNETIC AND SUN SPOT PHENOMENA 
Royal Geographical Society, London, the council sent a re- FOR 1870 

quest to the Governor-General of Turkestan, that he would oo. 
welcome Mr. Hayward if he reached the Russian frontier. M. APP EARANCES would indicate that we are now 
Tvaschintzew read a paper on the ‘‘ eastern coast of the Caspian approaching the epoch of maximum, both as regards 
5 ith refer to the commercial routes to Central Asia.” the disturbances of terrestrial magnetism and also as pea, v, ne he oat e ; ation b he i, regards solar disturbances or sun spots; for these 
The Volga, the only means of communication between the in- | interesting phenomena are believed to march together, 
terior of Russia and the Caspian countries, presents great difficul- There is still a third phenomenon intimately connected 
ties, there being only one channel available, the Western, which | with magnetic disturbances, and that is, the Aurora 

is navigable only by boats drawing four to five feet. Theeastern | Borealis, a meteor which seems to sympathise with the 
coast of the Caspian is described as generally bare of any vege- | terrestrial magnetic system to such an extent that when 
tation. From the Emba tothe Atrek there are no springs ; wells | this is fluctuating and disturbed, displays of the Aurora 
of brackish water are found, apparently the sea-water infiltrated. are almost hos to porew. 
The north-east coast is inaccessible: vessels cannot even approach inally, those of us who are of an intensely practical wae: . . turn of mind will be delighted to know that this interest- within sight of the shore. Among the important points on the | . . : ney : 

1 1 S h and Manchischlal eld q | ing chain of facts is bound by one of its links, if not by south-east shore are Sarytasch and Manghischlak coalfields, and | +. to the practicalities of everyday life. For, in the 
the port Tubkaragan, the gulfs of Karabougaz and Balkan. The | fyc¢ place, displays of the Aurora are hardly ever un- 
bay of Krassnovodsk—the occupation of which was recently an- | accompanied by spontaneous currents making their ap- 

nounced—does not freeze in the winter ; navigation, however, is pearance in telegraphic Wires, and causing not a little 

reported by the Turcomans to be impeded for fifteen days by | confusion in the transmission of messages; and, in the 
floating ice. The writer gave an account of the various explora- | next place, some mineralogists are of opinion that these 

tions of Central Asia, including the attempts of the English from | very currents are connected in some way with metalliferous 
the sixteenth century, the expedition of Prince Békovitch, the deposits. f tl th lation b 

attempt of Voiniovitch to establish commercial relations at Astra- ernaps, alter ail, the relation between sun spots and 
bad in 1781. The new routes to Central Asia from the centre of California may be that of cause and effect ! 

BIOL f he old ‘dine the Kirehiz-st The first great magnetic disturbance recorded at Kew 
Russia are superior to the old, as avoiding the Kirghiz-steppe. | Observatory, during the last month, began about 7 a.m, 
The necessity was shown of interesting the Turcomans and the |} on January 3, by considerably and abruptly diminishing 
inhabitants of Khiva in commerce, and of making accurate sur- | the declination and the horizontal force, without greatly 

veys of the country between the Caspian and the Amu-Daria. affecting the vertical force. It lasted for about 16 or 17 
THE Acadenzy states that M. Leon de Rosny, Professor of | hours, and during its continuance an Aurora was visible. 

Oriental languages at the Imperial College, has published a j , A smaller disturbance began on J anuary 8, about 9PM; 
French translation of a Japanese treatise on the rearing of silk- its tendency being re diminish the declination and the 
worms. This work is published ‘‘ par orde de son Excellence le vertica, orce, without much atlecting the orizontal force; 
Ministre de l’Acriculture.” It is the first French translation of a | 1 WS likewise accompanied by an Aurora. 

misire ¢ e " griculrure. 1s the frst Prenei transiatlon ot a The solar disc was photographed at Kew Observatory 
Japanese work. nine times during the month of January, with an average 

THE Lancet in speaking of the arrangements of hospitals, | of five groups of spots on the sun’s surface, one of them 
instances, as much needing reform, the system of grouping together | being always large. Thus we have :— 
indiscriminately in medical wards, cases of various affections, in January 1 6 groups 2 of them rather large 
an atmosphere which may be destructive to some patients while 6 5 2 rather large 

. . . . . 9 Led 
it is suitable to others. Thus we may find lying side by side a - 10 5 4 2 large 

case of bronchitis and one of fever ; a patient with phthisis and ” II 6 ,, 1 large 
another with gangrene of the lung; next perhaps one of ” 12 5 9 I very large, another large 
rheumatic fever closely adjacent to a paralytic with offensive bed ” 1 ; ” : ree 

9 99 

sores. 24g I very large, another large 
THE Royal Irish Academy has voted the sum of 25/. to ” 29 4 45 I large 

Prof ci ble him to c out hi : “ . . . 
nana King, t 0 enable aun fo carry ones | researches ‘‘on February promises to be a still more active month, 

the jointing. foliation and cleavage of rocks,” also the same wai 
. . but we must wait. 

amount to Professor Ball, to enable him to carry out his ex- 
periments **on the velocity of smoke rings in air.’’ eee 

AN EW instance of the earnestness and liberality with which SCIENTIFIC SERIALS 
the King of Prussia encourages the prosecution of geogra- . 
phical discovery, has been communicated to us. The enterpris- Moniteur Scientifique, February 1.—In this number M. Emme 

ing traveller, Gerhard Rohlfs, receiving kindness from the ruler | Kopp gives an account of Weldon’s well-known process for, al 
of Kuka, he ised that ants should b t f the | Tegeneration of ‘‘manganese.” In anote on the Infinitesima 

Pe ne Promise’ mal presents sho © Sent trom the | Calculus, M. Néhay maintains that neither the infinitely great 
King of Prussia, and Herr Nightingale is now on his way as the | yor the infinitely small can be considered as real quantities ; that 
bearer of the presents. Poor Miss Tinne’s death having proved the | the algebraical relations established in the calculus for such 

danger of the way beyond Mursuk, the Prussian Government | quantities depend solely on the conservation of certain ratios and 
. 7 j 5 as 

has consented to send a guard of fifty soldiers (volunteers for the | NOt on any particular unit, and are hence true for magnitu iw. "6 
duty) t ‘t him i fety th h the T to Kuk great or as small as we please ; and that infinitesimals can always 

wry? fo escort mum an salety tarougi tne © ouaregs to Nuka. be exchanged for finite proportionals, Bolley finds on analysis 

THE Academy reports that Herr O. Liebreich has found chloral | that the artificial alizarine of Meister, Lucius, and Co. has very 

may be employed with good results as a counteractive to poison- | exactly the formula C1 gH 0, 
ing by strychnine. On the other hand, the evil effects of an Revue des Cours Scntifiques, February 12.—This number cor 
overdose of chloral may be remedied by the use of strychnine. tains a long list of subscribers to the Sars Fund; a report by. ' 

. . Cazalis de Fondouce, of the proceedings of the Anthropological 
M. GorseIx states in a letter, communicated to the Academy Congress at Copenhagen ; also a lecture delivered at the Faculte 

of Sciences, by M. St. Claire Deville, that Santorin was still in | de Médecine at Paris, by M. Onimus, on the balanced forces ( forces 

active eruption on the 6th of last month. en tension) and active forces (forces vives) in the animal organism.
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5; that the committee and society be afforded that assistance in 
INDIAN GEOGRAPHICAL NAMES procuring the desiderated information, which Government alone 

THE Committee of the Geographical Society of Bombay | can afford, by obtaining the services of its officers in the Revenue, 
appointed to prepare an index of geographical names in India, | Educational and other departments, in collecting the vernacular 
in vernacular and English spellings, with memoranda—geogra- | names and other particulars and that the Government of Bom- 
phical, etymological, antiquarian, and statistical—have published | bay graciously use its influence in obtaining for the society 
the outline of a general plan to guide in the formation of the | similar assistance from the other Governments of India. 
proposed index, and to enumerate the particulars it might properly | ——————____ 
include. 7 

The object is primarily geographical and etymological, but the SOCIETIES AND ACADEMIES 
Committee hopes information may be placed at its disposal to The Secretary of the Fhilosophical Society of Glasgow wishes us 
make it also historical and statistical. . to state that the report of the proceedings of that Society in our 
_The committee, therefore, considers that a full index of the | Ayer of the 3rd inst. was not an official one. In acceding to 

kind ought to embrace— . . this request we would point out the desirableness of the Secretaries of 
1.N ames of towns, villages of any size or note, railway | @// Socicties sending us official reports, since it is only by that means 

stations, &c., with the taluka and district or state in | shaz accuracy can be insured. When this clear duty of an official ts 
which each is situated, its longitude and latitude ; the performed by an ordinary memb-r, who, without having access to 
population ; name of the river or stream on which each | documents and notes, is yet anxious that the work of his Society 
is situated ; altitude above the sea-level ; the dates and | should be represented, and sends a report faute de mieux, ¢ zs 
names of founders ; the etymology of the name; the impossible always to guard against error. All reports forwarded 
Sanskrit or ancient name ; notes of connected events, | ¢o x should be as short as possible, distinctly written, and deal only 
peculiar products or manufactures; places of note, | gith advances on our previous knowledge, ° 
temples, commemorative pillars, &c., in their vicinity, 
with references to fuller descriptions already published. LONDON 

2. Names of the talukas or divisions in each district, with Royal Society, February 10.—The following papers were 
the area, chief town and population. read: ‘On some remarkable Spectra of Compounds of Zirconia 

3. Shrines and places of pilgrimage, with notes of the.| and the Oxides of Uranium.” No. 1. By H. C. Sorby, F.R.S. 
objects of adoration or pilgrimage, dates of fairs, &c., | We shall return to this communication.—‘‘ On linear differential 
and precise locality. equations,” No. 2. W.H. L. Russell. 

4. Rivers, their rise, course, and confluence or debouchure ; ‘*On the mathematical theory of stream-lines, especially those 
lakes, with their size or area and products ; hot springs, | with four foci and upwards.” \W. J. Macquorn Rankine. A 
with their temperature. stream-line is the line that 1s traced by a particle in a current of 

5. Mountain ranges, with average heights; peaks, with their | fluid. In a steady current, each individual stream-line pre- 
greatest altitudes ; hill forts, with notes of events con- | serves its figure and position unchanged, marking the track of a 
nected with them and their present condition. filament or continuous series of particles that follow each other. 

6. Valleys, plateaux, &c., having particular designations, | The motions in different parts of a steady current may be repre- 
with notes on their peculiarities. sented to the eye and to the mind by means of a group of 

7. Tribes and peculiar sects, with notes of their habitats, | stream-lines. Stream-lines are important in connection with 
castes, race, peculiar deities, occupations, &c. naval architecture ; for the curves which the particles of water 

These notes are not intended to be lengthy and need seldom | describe relatively to a ship, in moving past her, are stream- 
extend to half-a-dozen lines ; but may generally be restricted to | lines. If the figure of a ship is such that the particles of water 
one or two: whilst all detailed information collected might be | glide smoothly over her skin, that figure is a stream-line surface; 
preserved by the Geographical Society for reference. being a surface which contains an indefinite number of stream- 

If this plan can be well filled up, the proposed list will include | lines. The author in a previous paper proposed to call such 
the names on the maps of Rennell, Arrowsmith, Allen, Walker | stream-lines Meoids; that is, ship-shape lines. He refers to 
and Keith Johnston and in the road-books, with many others in | previous investigations relating to stream-lines, especially to those 
addition. It would thus be of considerable extent and require | of Mr. Stokes, in the Cambridge Transactions for 1842 and 
a large amount of patient labour, besides the collection of much | 1850, on the .‘‘ Motion of a liquid past a solid,” of Dr. Hoppe, 
information that has never yet been brought together from the | on the ‘‘ Stream-lines generated by a sphere,” in the Quarterly 
many districts of so vast a country. Fournal of Mathematics for 1856, and his own previous papers 

The Committee proposes to compile every name in the | on ‘Plane water-lines in two dimensions,” in the Philosophical 
characters of the vernacular or vernaculars of the district in which | Transactions for 1864, and on ‘Stream-lines,” in the Fhz/o- 
it occurs and in the language to which the name belongs. | sophical Afagazine for that year. He states that all the Neoid 
Purely Muhammadan names must be given in Urdu and in the | or ship-shape stream-lines whose properties have hitherto been 
characters of the Hindu dialect of the place; Hindu names in | investigated in detail, are either zzzfocal or bifocal; that is to 
the form or forms used by educated Hindus of the vicinity, | say, they may be conceived to be generated by the combination 
whether Hindi, Bengali, Panjabi, Kashmiri, Sindhi, Kachhi, | of an uniform progressive motion, with another motion con- 
Gujarati, Marathi, Uriya, Telugu, Tamil, Malayalim, Singalese, | sisting in a divergence of the particles from a certain point 
or Burmese ; but, for convenience in printing, it may be best to | or focus, followed by a convergence either towards the same 
use the Devnagari alphabet for all the Sanskritic dialects at least. | point or towards a second point. Those which are con- 
Each name should be followed by its transliteration into Roman | tinuous closed curves, when unifocal, are circular, when 
characters according to the alphabet of Sir William Jones, as | bifocal, they are blunt-ended ovals, in which the length may 
now written by the Royal Asiatic and other Societies and by | exceed the breadth in any given proportions. To obtain an 
most orientalists, the English spellings in common use and on | unifocal or bifocal neoid resembling a iongitudinal line of a ship 
the Trigonometrical Survey maps, both the English and verna- | with sharp ends, it is necessary to take a part only of a stream- 
cular forms being arranged so that, either being known, a name | line: there is then discontinuity of form and of motion at each 
may at once be found in its alphabetical place in the index. of the two ends of that line. 

The committee hopes to add any peculiar forms of Indian The author states that the occasion of the investigation 
names found in the best-known historical and descriptive works | described in the present paper, was the communication to him by 
on India, such as the writings of Orme, Dow, Elphinstone, Grant | Mr. William Froude of some results of experiments of his on the 
Duff, Mill, Wilson, Thornton, Montgomery Martin, Rennell, | resistance of model boats, of lengths ranging from three to 
Hamilton, &c.; also the Greek and Sanskrit ancient names so | twelve feet. A summary of those results is printed at the end 
far as they have been identified by Lassen, De Saint-Martin, | of a Report to the British Association on the State of ‘ Existing 
Cunningham, &c. Knowledge of the Qualities of Ships.” In each case two models 

Considering the nature and extent of the work, the committee | were compared together of equal displacement and equal length ; 
feels that it must be mainly dependent upon fresh information | the water-line of one was a wave-line with fine sharp ends, that 
from each locality. Believing also that with adequate assistance | of the other had blunt rounded ends, each joined to the midship 
such an index would be of permanent value to all connected with | body by a slightly hollow neck ; a form suggested, Mr. Froude 
chis country, it recommends the Geographical Society to bring | states, by the appearance of water-birds when swimming. At 
the matter before the Government at Bombay, with the request | low velocities, the resistance of the sharp-ended boat was the
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smaller ; at a certain velocity, bearing a definite relati iti iety’ 
length of the model, the vevstances Ssecame equal : at Meher additions to the Society 5 menagerie during January, amo 

velocities, the round-ended model had a rapidly increasing advan: | g/ ch was a specimen of the Great Northern Diver (Col mh 

laze over the sharp-ended model. , & acral) capturea in Cornwall, and presented to the societ by 

Hence it appeared to the author to be desirable to investigate of Bu dunt, Esq.—A letter was read from Mr. W. H. Huds y 

the mathematical properties of stream-lines resembling the wate - | logy nenos Ayres, containing some observations on the amnitho 

lines of Mr. Froude’s bird-like models. He has found that end. Sin me Ma Pia A communication was read fram Mr R, 

less varieties of such forms, all closed curves free from discon- Swink oe, describing a ne deer from China, which Mr, 

tinuity of form and of motion, may be obtained by usi - | Swinhoe regarded as constituting a new genus of th ily 

instead of two. They may be called from this rover jaar ifocal of ee in beak aon OY is dees Canines and the etre wan 
stream-lines, or, from the idea that su : ‘ jorns in bath sexes, This deer was stated to 
Froude, Cyenoids that is, ca that agested such shapes to Mr. the islands on the lower part of the river Vangie Keno ae 

having at a ante not to be confounded with the lines of a yacht, city, but ane cared “Oitherta’ ts pought othe market of hat 
1 a distance the appearance of a swan, which was | nat lis wi ave escaped the observation of 

designed and built some years ago by Mr. P whie uralists. Mr. Swinhoe proposed to call it Hydropotes i o 

figure of that vessel is simply oval The Xa er contains ane Tet pommunication was read from Mr. George Gulliver, on 

chapters. The first three are main]; cine Peet and weomern the size of the red corpuscles of the blood of Mose en 

cal, relating to the forms of stream-jine ematical and geometri- gulus Ooeteropus Ailurus, and some other maramalia ta wh hs 

tree dimensions, especially those with more than one pair of ee seonmanication ae road f relating to the same subject 

oci and surfaces of revolution—-the met i ni read trom surgeon Francis . 

graphically and without calculation (by menos of pracenee Ang Burmah.= Th Roe Pra ye eee on. the fohes 
applied to lines of magnetic force by Mr. Clerk Maxwell) | oe ma an rhe Rey. O. P. Cambridge communicated a mono- 

traces of such surfaces, which methods are exemplified b ony hy ee led Jdiops belonging to the family Myyalides, in 

diagrams drawn to scale—the motions of the particles of li aid b ich were included descriptions of three species eonsidered to 

past those surfaces. ane fourth chapter is dynamical : it treats John “Brazier, Hee ining aime f th read from Mr, 

f the momentum an of the energy of the disturbance in th f shells fi , Cescriplions of three new species 
liquid, caused by the progressive motion o r n \e of shells from the Australian coast belonging to the genera 

be lo eee een arate | ft tnd Com Me ay Mam gl on 
soever—the ratio borne by the total ener , of is- ) CC of the genus Cols from the 

turbance in the liquid to that of the distarEng body: when call Coin pea i Cape of Good Hope, which he proposed to 

net body displaces. a mass of liquid eqyal to its own mass, which Oe ELE: 

atio ranges in different cases from 3 to 1—t i Ethnological Societ — : 

retardation of ships as affected by the Sustarbance we oor the chair. The following ‘new menvpers ree annem it 

the use of experiments on the retardation of ships in findine | Charles Wentworth Dilke, Bart., M.P Rev arpownces Sir 

their Yesistance—the disturbances of pressure which acco 8 | Messrs. M. C. Fisher, F R Munt nd FB v S Farrar, 

the disturbances of motion in the liquid. Up to this pint. the some flakes of flint and chert discovered i the s night. a 

dynamical principles arrived at in the fourth chapter are cert *© | beneath a submerged forest at Porl k id the angu ar detritus 

and exact, like the geometrical and cinematic principles in the Somerset.” Mr. Boyd Dawkins. *Thes objects phikes 

three preceding chapters. The results obtained in the remainder workmanship prove that man must h iv d jects of human 

of the fourth chapter are ju some respects approximate and ncer | surface before the destruction of th fore ived Gn the old land- 

jectural, being to a great extent designed to suggest plans for fi ‘tar of the series of overlying de osits Th an the accumurition 

experiments and rules for their reduction. These results : late to this detritus was of glacial a e; b rt h ahor daub thi Me 

the disturbance of level which accompany the disturban a ie believes, however, that these is ad e author doubts this. He 

motion, when the liquid has a free upper surface—to the wa of | date which can be assigned to these ence f0 stow that the lates 

which originate in those disturbances of level and to the action the Neolithic period “Dr Richard King, Co eae 

of those waves in dispersing energy and so causin resistane to Rev. Dr. Nicholas, and Mr McLe eek one ee 

the motion of the vessel;—to friction, or ckin-resistanc vd © | nication. —The Chairman then r q some notes int this comm 

the ‘‘ wake”’ or following current which that kind of “esict: Ola paper on the remains of hi toric n nates introductory to 

causes the disturbing solid body to drag behind ind of resis ance hond of the Crinan Canal pre ist oric man in the neighbour- 

action of propelling instruments in overcoming different {i ‘d f nine miles in length, and con te Lo h F his cane h 

resistance. ‘The resistance caused by viscosity is not teed nat Crinan. The Rev. Mr. Ma ronnee s nae Fyne with Loch 

because its laws have been completely investigated by M > | the prehistoric remains in thi 1 jity, ed with great precision 

Stokes, and because, for bodies of the size of ships, moving at curious were some peculiar cup-shaped cavities and. concent 
their ordinary velocities, that kind of resistance is inconsiderable rings rudely sculptured on certain stones. In addition to th 
compared with skin-resistance and wave-resistance. Th petroglyphs, there are many menhi and vous cairns of 

sistance caused by discontinuity of figure is stated to be a lo sus | Various forms : crannoss occur “cn most f "the loch: cairns of 

in its effects to friction; but it is not investigated in detail: be. usually merely solitary dwellin . Several du : toriied it 

cause ships ought nat to be built of discontinuous (commonly called a brough, and a flint- manufactory are also among the remains in 

to the ae gures. In a supplement the author calls attention this district. The Rev. Dr. Nicholas and Colonel Lane Fox 

thee is igreement between the position of the points at which made some remarks upon this paper.—The assistant-secretary 

as deduced from De Hopne’e tavestigntion surface of a sphere, Slowst ia in a corchen of 2 name found by Mrs R 

(Quarterly Fournal of Mathematics), oron the Bee i 2 Hee atin the old workshop of @ coppermine in Porte 
vertical cylinder with a flat bottom, as determined by the . . or t Entomological Society, February 7.—Mr. A. R. Wallace, 

ments of the Rev. E. L. Berthon before 1850 (Proc. Ro oc president, in the chair.— Mr. Bates, Major Parry, and Mr. 

vol. v. 1850; also, “Transactions of the Society o fEn yore . | Pascoe were nominated as vice-presidents. It was announced 

6th December, 1869. The theoretical value of the an ie that the council offered two prizes of the value of five guineas 

distance of these points from the foremost pole of thes hove ar | each, for essays of sufficient merit, drawn up from personal 

sin —19= 41° 49; the value deduced from the ex cripnent is | observation, on the aratomy or economy of any insect or insects. 

41°30. The author then adds some remarks on osu nation The essays to be sent in before the end of November next.— 

made by Mr. William Froude, that the wave-resistance of” a sl 2n | Mr. Bond and Prof. Westwood exhibited several butterflies, the 

is diminished when two series of waves originating at different colouration of each being partly that of the male and partly that 

points of her surface partially neutralise each other by inter of the female character. Mr. Bond, on behalf of Dr. Wallace 

ference ; stating that, with regard to this and many other ne ti , | exhibited cocoons from various parts of the world, of Bomtys 
of the resistance of vessels, a great a dvancement of kro Tedee Famamai and Antherea Pernii. Mr. Stainton exhibited a 

is to be expected from the publication in detail of the result “ large box full of Aficro-Lepidoptera, each specimen being sepa- 

experiments on which Mr, Froude has long been engaged ol | rately labelled to show the locality and date of capture. Mi 
Zoological Society of L cen engaged. Bond exhibited some more specimens of Acridium peregrinum, 

§ y of London, February 10.—Mr. John | f . i i 
Gould, in the chair. The secretary stated th « Je rom Plymouth ; Mr. Fred. Smith made some observations upon 

a y e e principal | the Locusta migratoria of Linné, and Z. Christii. of Curtis. 

vavoerdie, Prof, Westwood exhibited a new form of Cyxipida, from the Sula
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Islands. Mr. Jansott, on behalf of Mr. Crotch, exhibited P4ilonthus | The bid is a young male in immature plimage. Temminck 
cicalricosus, Dyschitius angustatis, Hydroparus unistriatus, and | states that it feeds on insects and worms and very little is known. 
#, mnatissimas, four recent additioris to the list of British beetles. | of its habits. Dr. Smith found the stomach and gullet of this 
Major Parry exhibited Arcacies obscurns, 2 Notth-Aimerican | bird filled with fishbones and was able to detect among these 
species place'l by Leconte among thé Scaradcide, of which it has | part of the fifteer-spined stickleback, Gasterosteous spinachia. 
Since been suggésted that it tight possibly belong to the Zu- | The bird was easily distinguished by its small size, measuring 
canide.—The secretary real 4 lettér from Mr. Roland Trimen, | only 114 inches from the bill to the extremity of the tail. 
on the habits of some South-African speties of Pansside.—The | Dr. Smith exhibited a fine adult male Mergusalbellus, the seamew 
following papers were read :—‘‘ A revised catalogue of the | recently shot, he believed, in Forfarshire ; also a specimen of the 
Lucanoid coleoplerr, with remarks on the nometelature anil | AZercu/us alle, the little rotche shot in the end of December at 
descriptions of new species” (the concluding part), by Major | Seacliff. He had hoped to be able to exhibit a very fine 
Parry ; ‘‘On the species of Charaxes described in the ‘Reise der | specimen of the rare Alanda alpestris, the shore lark, which he 
Novira,’ with descriptions of two new species,” by Mr. A. G. | had examined. It was killed at St. Andrews in company with a 
Butler. Mr. M‘Lachlan presented the MS. of ‘‘A catalogue | flock of snow buntings, on the 31st of December and is the 
of the Aeuroptera of the British Isles,” being the first instalment | property of Mr. R. Wardlaw Ramsay, jun. He had just learned 
of the proposed list of all our indigenous insects. that another specimen had been killed at Dunbar in the beginning 

of this month and was in the possession of Mr. F. Balfour of 
EDINBURGH Whittinghame. Very few instances are on record of this bird 

Royal Physical Society. Tan’ —Mr RF L having been seen in Scotland. Mr. Scott Skirving was inclined 
president, in the chait. MS PW on i. D RE PN to think that the general resemblance borne by this bird to the 

Peach, of the Geological Survey, were elected resident mem- buntings might help to make it overlooked, and that it might 

bers. The following communications were read :— not be so very rare as it was considered to be. 
hatha meteoric shower of November 1869, as ob- DUBLIN 

served at the Cape z ; : 5 
an aerdlite there yD. "Re idaamemeyens ee eanber of Royal Trish Aca demy, J ee 24. the Rev. Dr. Jellett, 
specimens of star-fish and echini, recently added to the British president, ih the a he b " af dl cone ; ead a paper 
fauna, from Shetland, &c., were exhibited and commented on bihay fam ee ad deconthed the Island of Gavr’ Inis, Mor- 
by Mr. Charles W. Peach. The Specimen first mentioned by p ar 1 Brittany 5 and described the conditions of the purchase of 
Mr. Peach was Comatula rosacea, for a long time the only known eel qin hi 19325 hu a o t Srenene supposed to be con- 
representative, in ottr seas, of the fossil encrinites; two other ok ® me 's eam a. wal the subsequent c eae ge of the 
species are now known, viz., Antedon Sarsii, of which several le «th, Thel r “ a ery) nine the © Re cet © inches in 
specimens have been taken in 80 to 100 fathoms off Unst, and ength. The large blocks composing the walls and roof were not 
Antedon Celticus, which has been captured in the Minch and of the native rock of the island; and, excepting three, which were 
Sleat of Sound, and about. 10 years ago in the Sound of Skye. quartz, vee” and must have been procured from the ad- 
The other specimens exhibited were as follows :— Ophiura affinis aoc tel gontinen ‘enti ite post ne i ‘s vo ole ment to have d been 
—got on both sides of Shetland, at Wick, N.B., and off the | ST°CeS, OY he resen oh y pier IVE Peop €, and at a period sub- 
coast of Northumberland; was taken for Op/iocoma bellis. sequent to the time when the present island of Gavr’ Inis was a 
Lnidia Sarsii—Shetland in’deep water, at Wick, N.B:, and in portion of the adjoining continent, what a miracle of mechanical 

Cormwall. Archaster Parleii—Two specimens only were taken ae ch must have been exerted to drag these immense blocks to 
off Shetland in 1864 and 1867; the most beautiful of our native the s ore, to place them on solid ralts, and, al Y r disembarking 
stars. Goniaster acnleathim—Variety of GC. phyrgianus ; very deep , mul ie er ted ssioint oO Ost r The pene ney, rete the 
water off Unst, Sitetland, 1864, two specimens only. Cribel/a ee us is erected, adjoining a cliff! | The paper was illustrated 
curta —Variety C. sanguinolenta, occurs between tide-marks from yt me Jarge she ets al 8 ae details i t the general plan 
Cornwall to Shetland, Cidaris papillata—the ‘‘ Piper” of the a ne fon © a nnmlas, With groun he an, elevations, and 
Shetlaiid fishernnan, although not new, has hitherto been considered ee . rr / xe Se “by Sir Ef t * Dalen Chamber 
as very tare; has turhed up in numbers on the west coast of Shet- Rev W c. Le Nie tog tH 9 ye ad heen ys en, Bart., an 

land in ido to 110 fathoms. Lchinus Norveyicus has been also | , © it, tures < th to seer At d be Sie ie "Divas of ve 
found occasionally in great numbers in deep water, same locality, car Jone, and oul ‘one aveme t ston vy “fon 7 vty . L 
with Joxopneustes pictus, another beautiful addition. The one of Tent two of The bri ht. ston oT as oft ‘ i. pear 
the greatest interest is SAatangus meridionalis, from equally deep | with vt tures, of ne e § int a wonih promse r which 
water, Sarhe locality, it being especially a Mediterranean form; | \ tet] ‘de “ay hic sym} ii sor inte “led merel ot we 
it is a magnificeiit species. Several of the above species are | otra, the ck he ould nee inten merety Me omna- 
also found in the Méditerranean and as these are living in the me ee ehihinel “two series of drawings from the cairns on 

rye set with Boreal and Acti Frm, it world be mere | Shabh-m-Calighe, one to show the kinred character of 
the Gulf Streain does, not reach those seas, All the above are angen sculptures of Ireland and Brittany, and the other the 
ariditions to the British list. He was at present unable to give SiabhenaCuilliehe, cuhibiting ‘on clahorate difinenes adn . ; 4 . a . - . . t L S > od al 

Heer oueT me was aN are that many new /Holothuria variety of characters unequalled in any single cairn hitherto 

Remarks on the Bill and Food of the Indian Skimmer Tail ed and described i ath, Part of the world. —Profes sor R. S. 
(Rynchops alhicollis), By Mt, William Bell, Communicated | B20, [62% 2 Paper © On the Smart osci ations of a rigid body 
by Dr. Davidson. Tt has been stated that the African species 3 th i ty hiner ty sth ° “ly for onan mes and more 

othe geno fon the ground senting the ar mal with | Pyne when gray isthe ony fore etmg Di Sigesn 
their bills) Mr. Bell had watched these birds near Saharunpore; snd floatine i + oF citie : ar 
he had seen them on the mud, but never venrching it as if for found flo Pa in the air of cities, com paring them with those 
food. They were well named skimmers, as with their long and Roval Geolosical Soci FI iD, 7" 
powerful wings they ew along the surface of the water ; they CG Deo : on ee Doane, ° Ma aie » February 9.—Mr. 
opened their bills very wide and struck the water at a low angle | 7° tt of th ‘C c “iL ’ The Rev. P ofe ister, ead the Annual 
of ro deg. or 15 deg., dipping into it in this way to catch ee nee ume ne NEV. £ rolessor aughton, M.D., 
small fish and other inhabitants of the water and he had found read a paper on the mineral constituents of the granites of 
their stomachs filled with the bones of fish. Scotland. Dr. J. E. Reynolds exhibited a new mode of 

Notice of Larus minutus, the Little Gull, recently captured exhibiting h rdinary and specimens of minerals to a class, by 
in Berwickshire, &c. By John Alex. Smith, M.D. (the specimen means 0 the ime 1g Mt, , . 
was exhibited ).—This rare gull, the smallest of the genus Larus, Institution of Civil Engineers in Ireland, February 9.— 
was shot in the harbour of Coldingham, Berwickshire, on the Mr. J. Ball Greene in the chair. The chairman delivered the 
27th of December. It was the property of Mr. Andrew Wilson, annual address. 
Coldingham. It is a native of Eastern Europe, migrating from Giascow 
the Baltic and Gothland, where it breeds, to the South of Europe Geological Society of Glasgow, January 27.—Mr. John 
and Caspian Sea in the winter and is a rare straggler to Scotland, | Young, vice-president, inthe chair. On the ‘‘ Sutherlandshire 
only some two or three specimens havitig been previously observed. | gold-fields.” Myr. William Cameron. The author referred to a
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paper he had read before this society in 1866 upon the Auriferous | injury.—M. de Saint-Venant presented a report on a memoir b 
Rocks and Drifts of Victoria, in which he stated that it was | M. Maurice Lévy, entitled “An essay ona rational theory of the 
possible there might yet be found in Scotland fields where, with | equilibrium of recently moved soils, and its applications to the modern appliances, gold might be profitably worked. This con- | calculation of the stability of supporting walls,” supplementing 
jecture has since been realised as a fact. He exhibited a rough- | it by a memoir of his own on the approximate determination of the 
sketch map, showing the geographical position and geological | thrust exerted by soils without cohesion, against a wall of acert in 
structure of the gold-bearing districts of Scotland, also several | inclination.—M. E. J. Maumené presented a memoir on the 
interesting sections of the rocks and drifts in the vicinity of Kil- | general theory of chemical action, embodying a fresh proof f 
donan, describing the prominent geological features of the | the breaking down of the chemical type in the so-called action 
country as lower Silurian, consisting of mica schist, gneiss, | of substitution.—M. Delaurier forwarded some investigations 

granite, chloritic schist, &c., with occasional quartz veins. No | on thermo-electricity, M. de Plagniol a further note on the silk. 
discovery of gold 2 s#t« had yet been made, and the question as | worm disease (A/orts-flats), and M. Gaudin a letter relatin t 
to the true matrix of the Sutherland gold had yet to be decided. | his mode of manufacture of artificial gems.—M. Bontem : 
In regard to this question, it was pointed out that the materials | offered for the acceptance of the Academy some manuscrint 
associated with gold in the drifts are the same as those of the | works of M.Charles, who first employed hydrogen gas in balloon 
sturounding rocks. Moreover, the gold of each stream varies in | —M. Faye communicated a note by M. Laussedat on the ap li- 
character, apparently pointing to some local peculiarity rather | cation of the graphic method to the prediction of eclipses of the 
than to a glacial origin. The chairman said he could not detect | sun; and also two notes by M. Heis on observations of the 
glacial striz in the drift, which resembled usual river gravel. | zodiacal light and of the aurora borealis at Miinster in 
Dr. Boyce agreed with Mr. Cameron as to the probable local | Westphalia.—A note was received from M. H. de Kericuf 
origin of the gold. on the determination of the parallax of Venus.—The fourth 

NORFOLK and concluding portion of the paper by M. Piarron de 

Norfolk and Norwich Naturalists’ Society, January | Mondesir, “‘On a new method for the solution of mechanical 
25.—The president, the Rev. J. Crompton, in the chair. Two problems, od presented Oye Sainte-Claire Deville, who also 
Richards pipits, two shore larks, an immature goshawk, and a On the he. a Pee by IM. L. Troost and P. Hautefeuille 
fulmar petrel were exhibited by Mr. Gunn, all procured on the n the near he ap aoe of silicium with chlorine and 
Norfolk coast during the present winter. The Rev. J. A. Law- | OxY8e0, to which he ae ed some remarks. —Other chemical 
rence, of Bergh Apton, exhibited some remarkable fasciated Pi he core municate _ were: —**On a new method for the 
stems of the holly (//ex aquifolium), one specimen resuming its | SY" tame of t formation acids by M. Berthelot, and “ On the 
ordinary growth at the summit, the branches into which it sepa- M ae or Me ME Bonne in definite proportions,” by 
rated being clothed with leaves in the usual manner.—Mr. | J" 5, osenstienl. —M. iG ecquerel communicated a note by 
Stevenson read a paper on the rare birds which have visited us | I.E. Bouchotte on a simplification of Holtz’s electrical machine, 
during the past autumn and winter, in which he stated that no and on a process for the estimation of the relation existing between 
less than thirteen shore larks had been killed on the Norfolk | the dynamical work expended and the electricity produced.— 
coast between the 7th of November and the 12th of January, | MM. A. Bechamp and A. Estot presented a note “On the 
Of this species, at one time considered a very great rarity, thirty- | D2ture and origin of the blood-corpuscles, in which they maintain 
two specimens have been procured in Norfolk since 1830. Of that these globules are ‘‘aggregations of microzymata,” which 
those recently obtained, it was remarkable that only four out of | MY become developed into Bacteria, Bacteridia, &e. — M. 
thirteen proved to be males, whereas out of eleven examples Lacaze-Duthiers communicated a valuable paper ‘‘ On the organi- 
killed between 1830 and 1862, all were males but two; but in | Sation of the Aspergillum javanum.—A note by M. G. Coteau 
the winter of 1866-7, four pairs were males and females. Six | 07 the genus Asterostoma, a group of fossil sea-urchins, probably 
specimens of Richards pipits had been procured in Norfolk ; of cretaceous date, was communicated by M. de Verneuil. The 
and the present season was remarkable for the number which | 2uthor described two new species from Cuba, viz, 4. simenoi 
had been obtained in other and more southern counties, amounting and .4, cubensis ;_ only a single species was previously known,— 
to eleven examples in the neighbourhood of Brighton alone. This | 4 note by M. Gorseix on the present state of the volcano of 
species was apparently a bird of passage, but out of its ordinary line Santorin was also read, and M. F. Lenormant presented a note 
of migration, when thus accidentally met with upon our Eastern | ©” the antiquity of the ass and horse among the Aryan peoples. 
coast. The goshawk may now be ranked amongst the rarest of BERLIN 
our raptorial visitants. e knew of only ten examples procure d : : 
in Norfolk during the last forty years, of which all but Wwe were Royal Prussian Academy of Sciences, November 8, 1869, 

young birds. Mr. Stevenson alluded to the unusual number of di t dort ‘all d paper as t P of Ehr “ of water in tu md 
woodcocks killed during the past autumn, including a strange | C'TCS S \ from y ter received f Tol. D To doe at Ce 
melanoid variety killed near Cromer. He mentioned the follow- ter bu. rac New Z ne received from Dr. Julius Haast, 0 id 
ing birds as having been killed on the coast in October and | “'OUTY: “sew (ea and, describing his discovery of an o 
November:—the pomarine skua, Buffon’s skua, purple sand- divelling of moa-hunters, with its cooking-places and other objects 
piper, little gull (immature), and a considerable number of storm | ° mee t The stone implements found ble is place ht 
petrels, some of which had been found far inland. Mr. South- ‘Aa © 0 D , a not po der i, his rest ce ose rm th 
well stated that the food of one of the Richards pipits, which he | “*0USDS- h "th aast Saunt nb ‘i at 7 nee difen con "e fro € 
examined, consisted of a small species of lady-bird, and that two tte Ma: ur at t i, “he. ied clonged to Li Silferent race the 
of the shore larks (which were very fat) had been feeding entirely for AOTIES, WHO, f h added, nave no yacition Concerning 
on seeds of Arenaria peploides.—Mr, Crowfoot, of Beccles, read ON er rence ° P. eae sigan 1 d elaborate 
a paper on rare European birds, their nests and eggs, and ex- oven a ta ror. OE orl rea d th Ne an vanifested 
hibited eggs of the wall creeper ( 7ichodroma muraria), taken in a obi h h z's roetion Se ret anc f i at duc ed b 
Switzerland; Baillon’s crake, from Potter Heigham, Norfolk, in fn ny w lel c i eP OW Petes power’ y Pi cri tions 
1866; the little crake, and little gull, the latter eggs taken on t 1onal electricity. — f Sa i ea Bat € his el . 
31st of May, on Lake Ladoga. of some new species of Saurian reptiles and Batrachia, namely: 
° , Polychrus (Chaunolemus, subg. n.) multicarinatus, from Costa. 

PARIS Rica ; Zropidolepisma Richardi, from North ohne fase 3 Cymne 

Academy of Sciences, February 7.—M. C. Sainte-Claire dactylus Steudneri, from Sennaar ; Cyclorhamphus fascvatus, trom 

Deville communicated a note by MC . Naudin, describing an | Chili; and Aya gracilenta,from North-east Australia, — Professor 
extraordinary fall of snow at Collioure, in the Eastern Pyrenees. Hoffmann read a memoir on the sulphuretted ea Oe 2 
This fall commenced on the 21st January, about 5 A.M., and and another upon the action of iodine upon thiobenzams Bois 
lasted until the morning of the 23rd, or for at least forty-four supplement to the November Afonatsbericht contains M. hei an. 
hours. M. Naudin estimates the average thickness of snow | Reymond’s memoir on the movement of magnets under thein 
which fell during this period at 0°80 metre (about thirty-two | “Ce of moisture. 
inches) ; the thermometer during the fall departed very little VIENNA 
from the freezing point (0° C). Great damage was done to the Imperial Geological Institution, January 4.—A note by 

olive-trees, which were broken by the weight of the snow, but | M. von Lipold relating to M. Krezci’s views on the ** colonies 

the author stated that palms, although pressed flat by the snow | of the Silurian basin of Bohemia was communicated by Mr. 
and afterwards encased in ice for ten or twelve days, received no | J. Barrande, who also presented his reply to M. Lipold’s remarks,
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M. J. Rumpf presented a notice of the magnetic pyrites of | ramus of the mandible of a finner whale of the miocene of Edge- 
Leoben in Carinthia, and of crystals of magnesite from Maria- | combe Co. North Carolina. He pointed out its characters were 
Zell in Styria. M.C. von Ettingshausen read a paper on the | nearest those of the Eschrichtius cephalus, but that there was a 
fossil flora of Sagor in Carniola, which presents the characters | groove inside the upper edge of the jaw. He called it 
of the Aquitainian flora. Prof. E. Suess noticed the occurrence | Lschrichtius polyporus. He exhibited a number of remains of 
of Fusuline in the upper carboniferous limestone of the Souther | fossil reptiles from Sampson Co. North Carolina, of cretaceous 
Alps, which he had already compared with the Russian Fusedina- | age, which were intrusive in miocene beds. Among these were 
limestone. The species found agrees with the F. robusta of | humerus, tibia, fibula, metatarsus, caudal vertebra, and, perhaps, 
Meek, from California, Abich has described a /. sphe@rica from | cervical vertebra and dermal bone of a gigantic Dinosaur, found 
the upper carboniferous limestone of Armenia, whch is probably | together by Prof. H. C. Kerr, Director of the Geological Survey 
identical with 7, robusta. F. cylindrica occurs in Spain. M. Karl | of North Carolina. The remains indicated a species having the 
von Hauer communicated a paper on the occurrence of sulphur | same general form and size as the Hadrosaurus Foulkei, The 
near Szwosyowice in Galicia; and M. K. M. Paul exhibited the | caudal vertebra was of very different form, and resembled 
geological map of the northern parts of the counties of Zemplin | more that of Hylzosaurus mizus the diapophysis. This vertebra 
and Ungh in Hungary, and made some remarks upon the | was elongate, depressed, and angulate. The animal presented 
geology of the district. various other points distinguishing it from Hadrosaurus, and was 

named /Hypsiberma crassicauda, 
PHILADELPHIA Two caudal vertebrze of another animal from the same county, 

Academy of Natural Sciences.—August 17.—Dr. Leidy but different locality, indicated a true Hedrosaurus. One, near 
made some remarks on a tooth of Zguus fraternus, reading an the thirtieth caudal, was twice the size of that of 7 Foulhkei, the 

extract from a letter by T. C. Broadhead relating thereto.—A | vertical diameter of the centum being 4°5 inches. It presented 
paper on ‘‘ Brevoortia”? by Alphonzo Wood was read. so many peculiarities of form that Prof. Cope thought it to have 

September 7.—Mr. Meehan made some remarks upon the de- belonged to a species distinct from A. Foulke:. A caudal 
velopment of the buds of plants. He said it was well known apparently ¢ermziza/l was shorter than the same in that species. 

that all vegetable physiologists taught there were two classes of | He named it Hadrosaurus tripos. Another reptile from the 
buds in plants—one called adventitious buds, which had a kind | same locality was indicated by an elongate conic tooth. He 
of nomadic existence, the other axillary buds, which were sup- | named it Polydectes biturgidus. 
posed to owe their origin to the leaf from the base of which they January 4.—Dr. Linz exhibited the broken extremity of the 
sprang. It was customary to speak of these as the parent leaves | snout of a large extinct mammal brought by Dr. Hayden from 
of the axillary buds. He would show that the leaf not only did | Colorado Territory, which resembled in some respects the genus 
not aid the axillary bud formation, but was rather a foe to bud | Stvacherium, especially in presenting a horn core on each side of 
development. He exhibited vigorous shoots of the Kentucky | the front. The nasals were even shorter than in Stvatherium, 
coffee and honey locust trees, and hichorins of walnuts, showing | and the horn cores appear to be in advance of the orbits. He 
what had either been entirely overlooked by other botanists or | suggested that it might belong to Zitanotherium, but named it 
passed over of no importance, that there were in these two or | A/eyacerops coloradensis. He stated that he had received from the 
three buds instead of the usual axillary bud, oneabove anotherin | same region remains of a large reptile allied to Porciloplenrum, 
direct line, and that in all these instances the farthest removed | Prof. Cope exhibited the ischiatic bones of two Dézosauria. 
from the base of the leaf, and, of course, the one the least under | One of these, the Afegadactylus polyzebus of Hitchcock, had 
its influence, was the largest and best developed. He gave the | probably been one of those that left its tracks in the strata of 
results of extended observations as proof of the same principle | the Connecticut valley sandstone. With these a subround bi- 
from single bud cases. He exhibited specimens of some maple | lobed impression had frequently been found, just behind the heels 
shoots of the present season’s growth.— Mr. C. H. Redfield stated | on the median line. This he showed to be the impression of 
that the Aspidium aculeatum (L.), though widely distributed over | the extremities of the ischia. These bones were directed back- 
the globe, had, in the United States, been restricted, as was wards, and for the posterior half of their length were in close 
supposed, to the mountains and mountain gorges of New Hamp- | contact, forming an elongate rod, on which the animal rested 
shire, Vermont, and Northern New York, and to Northern | when ina sitting position. The structure in Laclaps was shown 
Minnesota. He had, however, recently found it growing in abun- | to be quite similar.—Prof. O. C. Marsh, of Yale College, ex- 
dance in the Stony Clove of the Catskill Mountains, about two | hibited a tooth of a new species of Rhinoceros from the miocene 
degrees farther south than it had before been noticed, and under | of Squankum, New Jersey, which he regarded as representing a 
conditions very similar to those in which it grows in the notch of | species distinct from those already known. He called it R. matu- 
Mount Mansfield, Vermont. tinus, and stated that it was the first species discovered east of 

October 5.—A written communication was received from Prof. | the Mississippi. He exhibited several vertebrze of a Hadrosaurus 
Ennis, entitled ‘‘ Meteors, their composition and the Cause of | from the upper cretaceous greensand of Bamerbaro, New Jersey, 
their Ignition,” and another, ‘‘On variations in the genus | which belonged to a species of smaller size than the A. Foulkei, 
AA gicothus,” by Elliott Cours, A.M., Ph.D. He regarded it as distinct, and called it A minor. He ex- 

October 12.—Mr. Meehan presented a paper for publication, | hibited a large tooth of a mosasauroid reptile, of a shorter and 
entitled ‘‘ On the Law ofDevelopment in the Flowers of Amébrosig | thicker form than usual, and which had been taken from a 
artemisillfolia.” Mr. Meehan accompanied the presentation | fragment ofa jaw, which indicated a_ species with short, 
with verbal remarks illustrated by the plants. massive muzzle. Jt is from North Carolina. He proposed to 

October 19. —Mr. A. H. Smith made some remarks in regard | call it Afosasaurus crassidus. The vertebra of another Mosa- 
to a plant discovered some years back by Michaux, and named | sauroid was exhibited, which he referred to the genus Liodon 
by him Carex miliaris. Some time ago, near Moosehead Lake, | (regarded by Prof. Cope as synonymous with Afacrosaurus), and 
Mr. Smith discovered plants which, when submitted to Gray, | which presented peculiarities which separated it from Z. éacris 
were called by him Carex retundata, and Carex pulla. These | and J. validis. Its diapophyses were prolonged to an unusual 
plants were immature; afterwards procuring perfect plants | distance on the caudal sertes of vertebrae. He proposed for it 
Mr. Smith thought that they were identical with the Carex | the name of Liodon laticaudus.—Thomas Meeham referred to 
nuiliaris of Michaux. his former observations that the so-called leaves of conifera were 

December 21.—Prof. Cope made some remarks on a cranium | but phylloid branchlets, and that the real leaves existed chiefly 
of the Ayperaodron bidens from the coast of Rhode Island, pre- | in the form of adnate scales. In some coniferze these adnate 
sented by Samuel Powell of Newport. He stated that it was a | leaves had the power of elongating into free foliaceous awns, 
female which entered the harbour of the latter place with a calf. | The larch was an instance. In Piss this had never been noticed. 
A male was some time after cast ashore dead near Dennis, | He now exhibited specimens of Pixus serotina, in which the 
Mass., and was preserved complete in the Mus. Comp. Zoology, | leaf scales under each fascicle of phylloidz had developed into 
Cambridge. (See Allen, Mammals, Massachusetts.) He | leafyawns two inches in length, demonstrating the correctness of his 
said that the muzzle of the female was longer than repre- | original observation. He further remarked that those adnate 
sented for European specimens, but that of the male was | true leaves were as different on different species, as the leaves 
as short, and that no difference could be detected in | of other plants, and afforded excellent specific characters, much 
the skeleton of either. He, therefore, retained the name | better in fact than many derived from the number of phylloidz 
H. bidens. He stated that Alrsoplodon Sowerbiensis also | in a fascicle, or even from many pointsinthe cones. Specimens 
occurred on the coast of Nantucket. He next exhibited the left | to illustrate this were exhibited.
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Yat 3 ; A aaual THURSDAY, Pasavary 19. Society of Natural Scierices, December 9, 1869.—Aniiiial we bi ~ EBRU Meo 

: : i hat afaj. | ROYAL Sottety, at 8.30—=O0n a Distinet Form of Transitut terionsis . meeting.The president, G. W. Clinton, in the chair, The fol- ne ck ah ‘Aity.22heco ser ine Gren Malbosn teat feito 
lowing officers were elected for the efisting peat ‘— President, April, 1868, to its commencerfitnt of opérations ih Australia in tity Hi 
Geo. W. Clinton, LL.D.; vice-presidents, A. T. Chester, D.D., Le Sueur: - seen of irish Stem. tA 

cverard Palmer, and Henry A. Richmofid; treaster, Jaines | Linnnan Society, at 8=On the Tree Ferns of British Sik: Mz, Stott, Kvera met, bs Oe  elate Cry | CHEMICAL BaC#1¥, ab B: . Sweeney; librarian, Otto Bessat. Dr. Bird, of Slaux City, ZoouboicaL BocIETY, at & . 
Iowa, and Johtison Pettit, of Grimsby, Oritarlo, were chosen | Axriquartes, at §.30.—-On Sotie Moiiastid Invetitorlesi Rev, M. B.C 

P B Rovay {xgtrretion, at 3:--On the Afchitectiré of the Huniah Hody: 
OSTON rot. Huthphry. 

we. tw, _ P FRIDAY, Feorvary-38; 
Society of Natural History, December if, 1869, —The RovAt, Institution; at 8.==Theoties of thé Physical Forces: Mf; W; K following paper was presetited :—‘* Notes 6 the inainmals of | Clifford. 

lowa.” By Wr. J. A. Allen. PHILOLOGICAL SocirTy, at 6.38. ae . 

The list of the mammals given if this papet is based triainly | GP0Loulcar Society, at be thivetsary Meeting. 
upon notes gathered during three months spetit in the state SATURDAY, Fusruary 9. 
of Iowa in the summer of 1867, for thé purpose of collecting | Rovat Institution, at 3 —Science of Religion: Prof. Max Miller. 
and studying its animals and plants, A few Species have been MONDA ¥, Fesrvaav aa. 
inserted upon the authority of other aiithors, while a few others VICTORIA PNSTITUTE, Ae 8:—Spontatiedus Géheratioh, ot thé Problem of 
are given from their known occurrence in fiearly all the adjoining | 1) con inerirution dt. ‘ 
states, though not, to the author’s knowledge, yét reported froin | Mepicav Sociery, at 8. 
this. The whole number enumerated is forty-eight, and probably | Entomoroctcat Soctety, at 7. 
but two or three remain to be added to jeffect the list of the | Rovau Asiatic Society, at 3 
indigenous mammals of the state. Attention is also called to 3 TUESDA o TeeRUARY 2d, ‘ 
such others as are most likely to occur, If three or four hiorthern | Etxworocicat Soctety, at 8.—Oni Recéitt Arckiéologiéal Discoveries in 
ones be found to reach the northern parts of the state, the whole forkshire ¢ Sseuonkmans Esq:—On the Natives of Naga; Philippind 

“number, including the introduced house-rats and mice, may | Institution oF Civit Enctnegs, at 8, 
be increased to about fifty-five or fifty-six, which is 4 num- | Roa Mepicat Akp Cuaurticat Socrery, at 8.40: 
ber somewhat greater than is found in many of the Atlantic Rovau ingrit UTION, at 3—On the Architectute of the Human Bedy 
states, excluding the marine species, the seals and cetacesns. ° Pry: WEDNESDAY, Peonvany 2» 
Iowa being situated in a prairie region, it necessarily differs Arcueotocicat Association, at 8. ’ | 
considerably in the general character of its fauna, and especially | Ggorocicat Society, at 8.—Additional observations on the Neecomian 
in respect to its mammalia, from that of the wooded portion of Strata gf Yorkshire and Lincolnshire; » with flotes oit their telations to 
the United States to the eastward, as all who have given attention the Beds of the same age throughout Nofthem Europe i By Mt. J, W. 
to the geographical distribution of animals must be aware. Yet Me ew of tant By Mi Banerel Hyder Coe coring, Sata in 
we do not in this state fairly enter upon the so-called Middle R. Etheridge. On the Structure of a Fétti-stein from the Lowet kocedé 
Province of the continent, which differs so markedly, both in at Herne Bay, and on its allid’, recént and fossil! By MF W: 
fauna and flora, from the Eastern Province, A great change in eee ee at 8 tn Pug : . 
the fauna and flora is met with, however, at the point of junction Soc B Galton CB 8 Ox Economy of Fuel for Domestic purposes : Mr. 
of the wooded and woodless regions of the eastern half of the THURSDAY, Feorvary 24. ; 
continent, which in the latitude of Iowa occurs more thar a huri- | Zootocicat Socipty, at 8.30.-—On thé Classificatio# of the Capitonide : 
dred thiles to the eastward of that state. At this point as great Aaa eae een ee Se eR tails of China: Mé. R. Swinhot, 
and as abrupt a change occurs as usually takes place between en the Deer living in the Society's Menagerie: Mr. Selater. - 
two contiguous faunal districts, one of which lies to the north or |  -..-., 1.27. TacauTo 
to the south of the other, or where the line of division is an F Les O} BOOKS ae ats do ta Classifdation de 
SC i i i i i j OREIGN.—Les Oiseaux décrits et figutes d'aprés la Classificativit 
isothermal on Separaung different climatic and foologi cal zoties, Georges Cuvier mise au courant des progres de la seienge, 72 Planches, 
A. few only, if any, of the species embraced in this list seem to | je, espétes rériarquables et les Gafactérés, géneriques tires du ber et des 
find their eastern limit of distribution in this states but, with | pattes: texte explicatif! Figures Coloriées —Pétrificatlong tettatquables des : , : P : P. > Figures Col HONS Fetflargiia 
two or three exceptions, they range through southern Wisconsin, Alpes Suisses, le Coraliien de Winimis iw. A. Qoseer i avec use Lhtroauétion 
Illinois, and even into north-western Indiana and southern Michi- pe aes Motluskengattung Venues Ling: Be werd flomer 
gan, or to the eastern limit of the prairies. Alsv, with very few | Fossile Flora der jingsten Steinkohlenformatict ittid es Kothliegestes iin 
exceptions, norte are restricted to it in either their northward or | Saar-Rhein Gebiete: Ch. Ertist Weiss, (Williaitia aiid Notgute) . 
southward range. A few of the more northern species, whose | ———_———————————— ee 
southern tange is restricted to the southern border of the Alle- CONTEN’S PAge 
ghanian fauna, may reach the northern counties of Iowa, | Tur Measurement oF GeoLotical ‘Eti.<-A. B WaLidck, 
as a few essentially southern species may approach, or even F.R.G.S, (With Diagtiit) +o: iit ac a tee tg a 9 
be found occasionally within its southern borders, Jowa is Farapay.— By Dr: J. H. Guapsrons, FR.S: (with situetrationa) (ot 
hence niainly embraced within the Carolinian fauna, at least sv | Oy" win Dairy Lasougie Force of tak Human Hes Ant—ty 
far as its mammals, birds, and reptiles are concerned, though Rev. Prof. S. Havcnton, ERS. : 6 cc we ile te AO 
generally heretofore supposed to belong, in great part, at least, | Letters to THe Evrror :—~ 
to the Alleghanian. Among the strictly prairie mammals re- prientific Queries. F. RSs cee ean! a 
presented, are at least four rodents (Spermophilus tridecem- The Solution of the Nile Problent.—De. Cuantis Heke... 469 
lineatus, S. Franklinit, Geomys bursarius, Hesperomys mith: Analogy 6f Colotif atid Musid— Siipertitiniefary Ralibows.—}aitts 
ganensis), two carnivores (Canis latrans; Taxidea americaita), s nsaton and Percontions Rev, WG: Daviss ss ean and at least one insectivore (Scalops argentatus). Only one Transcendent SpaceDt C. M. Inciéby 0 on 4 
eastern species, the red squirrel (Scizrus hudsonits), appears | THs Newat Tetescobe: (With Illustrations) 644 6a. 8 
to find at the prairie line its western limit, if, as some have | Notes ...... . puewomunn coname 2 it vs 4 
supposed, it be true that this animal does not range across the | MAGNETIC. AND Sun-Spor PHENOMENA FOR 1870 ¢ « fry rite 
continent. Hence the difference between the maminalian fauna INDIAN GrocrartticaL NaweS 5 +. we ee tte ee ay 
of the prairies of the Upper Mississippi valley and that of the | Socizties AnD AcabaMIES:— a 4 
forest region to the eastward consists in the addition of a number Lonnon— Royal Socisty 3, Bthnological Entomological a Aa HH 
of species peculiar to the prairies. Since all thé larger species Dustin — Royal Tish Acadatiy; Royal Gtoiogtal Boclety of 
of mammalia are everywhefe rapidly disappearing before the Ireland } Institution of Civil Biigitiéers of Itéltiid : : 6 3 ug 
revolutionising influences of civilisation, and since great and GLascow—Geological Society of Glasgow .. 2 1. - #3 wes 

i Norrotk—Norfolk and Norwich Naturalists. «© 6. : @ f 6 
genetal changes occur in the faunal and floral features of every Paris—Académy of Sciences... . . . 0 ss cb es - 416 
country when brought under cultivation, it becomes a matter of Beriin—Royal Prussian Academy of Sciences . . . «+ - My 
unusual interest to preserve as correct a record as possible of the Viexxa—Impetial Geelogical Jnstieution, nes fe 
primitive conditions of our own couritry in this respect, for com- eee itlety i Neural telencés ee le i 
parison with its subsequent altered status; as well as a history of Bostox—Society Of Natural Histof¥ : cs. ee ke zr 
the change. Diary, Books Riteivep 4 2 6 te ee bet ee EGS
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