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and superintended by C. Darwin, 1840 ; consisting of fj THURSDAY, JUNE 4, 1874 parts, & Ol hive 

A monograph of the Cirripedia, Part 1, Lepadidic ; Ray . Lo ee ee ee 0c., 1851, pp. 400. 
A monograph of the Cirripedia, Part 2, the Balanidi: - spate gs . Ray Soc., 1854, pp. 684. - > Cc We HIES y , _ , 

SCLEN TIFT ORT A monograph of the Fossil Lepadidic ; Pal, Soc., 1851, Qo ’ ) SD RW Pp. TIL.—THARLES Roper DARWIN A monograph of the Fossil Balanidie and Verrucidie - — ny — . Pal. Soc., 1854, pp. 44. , (CHARLES ROBERT DARW IN was born at Shrews- Observations on the Structure of the genus Sagitta ; 
bury on Feb, 12, 1809. He is the son of Dr. Robert ) ann, Nat. Hist., vol, xiii, 1844. , Waring Darwin, F.R.S., and grandson of Dr. Erasmus Brief descriptions of several terrestrial Phanariz, and Darwin, F.R.S., author of the “ Botanic Garden,” “ Zoo- | of some marine species ; Ann. Nat. Hist., vol xiv., 1844, 

nomia,” &c.; by the mother’s side he is grandson of | P. 241. 

Josiah Wedgwood, F.R.S., the celebrated manufacturer Botanical Works 
of pottery. Mr. Darwin was educated at Shrewsbury On the various contrivances by which British and School under Dr. Butler, afterwards Bishop of Lichfield, Foreign Orchids are fertilised, 1862. 
and in the winter of 1825 went to Edinburgh University On the Movements and Habits of Climbing Plants ; for two years. He there attended to Marine Zoology, and hae aso beva otha 1865 (Got), p. 1 —This Paper . : . S a separate work. read before the Plinian Society at the close of 1826 two On the action of Sea-water on the Germination of short papers, one on the movement of the ova of Flustra. | ceeds ; Journ. Linn. Soc, vol. i., 1857 (Bot.), p. 130, 
From Edinburgh Mr. Darwin went to Christ’s College, On the Agency of Bees in the Fertilisation of Papi- Cambridge, where he took his Bachelor of Arts degree | lionaceous Flowers; Ann, Nat. Hist., vol. ii, 1858, p. in 1831. In the autumn of 1831, Capt. FitzRoy having | 459. a, . 
offered to give up part of his own cabin to any naturalist , on the "Primula. youn: rerPhic Condition of sec who would accompany H.M.S. Beagle in her surveying (Bot.), Dp. 77. , 7 00 Mig 1902 voyage round the world, Mr. Darwin volunteered his ser- On the Existence of Two Forms and their reciprocal vices without salary, but on condition that he should have Sexual Relations in the genus Linum ; Journ. Linn. Soc., the entire disposal of his collections, all of which he de- | vol. Vu., 1863 (Bot.), p. 69. 
posited in various public institutions. The Beagle sailed L me tne Jour Lins ations of tne 86h tons of 

any y ; . . . : . : . e e . from England Dec. 275 1831, and returned Oct. 22, 1836. On the Character and Hybrid-like ‘nature of the ille- Mr. Darwin married his cousin, Emma Wedgwood, in gitimate Offspring of Dimorphic and Trimorphic Plants ; the beginning of 1839, and has lived since 1842 at Down, | Journ. Linn. Soc., vol. x., 1867 (Bot.), p. 393. Beckenham, Kent, of which county he is a magistrate. On the Specific Difference between Primula veris and The Royal Society awarded to Mr. Darwin, in 1853, 6 slips Jog and on me Hybrid nate (be ire common ; xslip ; . - 90C., vol. x., 1867 (Bot.), p. 437. the Royal Medal, and in 1864 the Copley Medal. In | OXSlip; Journ arti OC: 7 , , t f ; ; . ; 1859 the Geological Society awarded him the Wollaston Sept: $60, the Ferulisation of Orchids ; Ann, Nat. Hist , Medal. He is an honorary member ot various foreign Geological Works 
ientifi leti is a Knight of the Prussian Order ye ne Merit Societies, and is s The Structure and Distribution of Coral-reefs, 1842 ; re - pp. 214. Since his return from South America in the Beagle Geological Observations on Volcanic Islands, 1844 ; Mr. Darwin’s life has been comparatively uneventful, pp. 175. 

even for a scientific man; indeed, so far as the public is Geological Observations on South America, 1846 ; pp. concerned, the main events in Mr. Darwin’s career have | 279. ; been the publication of his works and papers, which have S On the Sonnection a the eee P nenomena d been far more numerous than many are aware of. We March 1838)” Ss fFans., GEO!l, Soc. vol. vi; rea . . 
) Je Bive below a list of them. On the Distribution of the Erratic Boulders in South 

America ; Trans. Gol. Suc., vol. vi. ; read April, i841. General Works On the transportal of Erratic Boulders from a lower to . a higher level; Journ. Geol. Soc, 1848, p. 315. G eslon p The esearches into d'by na ae istory sie. Notes on the Ancient Glaciers of ’ Caernarvonshire ; , eas fe, TOd5. | Phil, Mag., vol. xxi., 1842, p. 180, Bsc the Origin of Species by means of Natural Selection, On the Geology of the Falkland Islands : Journ. Geol. . . Soc., 1846, pp, 267. aon of oat, beingsina ta otnatire;” puke | Remarkable Dae of Sandstone ff Rermanboco . ee. “pata > bee ) Phil. Mee, Oct. 1841, p. 257. 850 pee of the Linnean Suciely, vol, itt, (Zool.), | On the Formation of Mould ; Trans. Geol. Soc., vol. aD, ; . | Vy p. 505; read Nov 1837 eatin’ Variation OF gylants and Animals under Domesti- | On the Parallel Roads of Glen Roy; Trans. Phil. ret ’ ° . . . , S0C,, 1834, p. 39, 3 woke ee of Man, and Selection in relation to Sex. | On the Power of Iccberzs to make Grooves on a Sub- - . . . . — | marine Surface: Phil. Mag, Aug, IS55. 
B93" *xpression of the Emotions in Man and Animals, | An account of the Fine Dust which often falls on 72. 

vessels in the Atlantic Ocean : Proc. Geel. Soe, 1845, Loological Works | p. 26, | a | . ) Origin of the Salitcrous Deposits uf Patagonia ; Journ, The Zoology of the voyage of H.M.S, Beagle, edited Geol, Soc., vol. ii, 1838. p. .27. VoL, X.—No, 240
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Part Geology ; Admiralty Manual of Scientific Inquiry, | had been for twenty years well and widely known for 
1849. ‘Third cd., 1859. his “ Naturalist’s Journal,” his works on “ Coral Islands,” 

a — on “ Volcanic Islands,” and espccially for his researches 
Two British naturalists, Robert Brown and Charles | on the Barnacles, it was not till about fifteen years 

Darwin, have, more than any others, impressed their in- | ayo that his name became popularly famous. Ever since 
fluence upon Science in this nineteenth century. Unlike | no scientific name has becn so widely spoken. Many 
as these men and their works were and are, we may most | others have had hypotheses or systems named after 
readily subserve the prescnt purpose in what we are called | them, but no one else that we know of a department of 
upon to say of the latter by briefly comparing and con- | bibliography. The nature of his latest researches ac- 
trasting the two. counts for most of the difference, but not for all. The 

Robert Brown died sixteen years ago, full of years | Origin of Spccics is a fascinating topic, having interests | 

and scientific honours, and he seems to have finished, | and connections with every branch of Science, natural 
several years earlicr, all the scientific work that he had | and moral. The investigation of recondite affinities js 
undertaken. To the other, Charles Darwin, a fair | very dry and special ; its questions, processes, and results : 
number of productive years may yet remain, and are | alike—although in part generally presentable in the shape 
earnestly hoped for. Both enjoyed the great advantage | of Morphology—are mainly, like the higher mathematics, 
of being all their lives long free from any exacting pro- | unintelligible except to those who make them a subject : 
fessional duties or cares, and so were able in the main to | of serious study. They are especially so when pre- 
apply themselves to research without distraction and sented in Mr. Brown’s manner. Perhaps no naturalist 
according to their bent. Beth, at the beginning of their | ever recorded the results of his investigations in fewer 
career, were attached to expeditions of exploration in the | words and with greater precision than Robert Brown: 
southern hemisphere, where they amassed rich stores of | certainly no one ever took more pains to state nothing 
observation and materials, and probably struck out, while | beyond the precise point in question. Indeed we have 
in the field, some of the best ideas which they subse- | sometimes fancied that he preferred to enwrap rather 
quently developed. They worked in different fields and i than to explain his meaning; to fut it into such 
upon different methods ; only in a single instance, so far | a form that, unless you follow Solomon’s injunc- 
as we know, have they handled the same topic; and in | tion and dig for the wisdom as for hid treasure 
this the more penetrating insight of the younger natu- | you may hardly apprehend it until you have found 
ralist into an interesting general problem may be appealed it all out for yourself, when you will have the satis- 
to in justification of a comparison which some will deem | faction of perceiving that Mr. Brown not only knew all 
presumptuous. Be this as it may, there will probably be | aboutit, but put it upon record long before. Very different 
little dissent from the opinion that the characteristic trait | from this is the way in which Mr. Darwin takes his 
common to the two is an unrivalled scientific sagacity, ! readers into his confidence, freely displays to them the | 
In this these two naturalists seem to us, each in his way, | sources of his information, and the working of his mind, 
pre-eminent. There is a characteristic likeness, too— | and cven shares with them all his doubts and misgivings, 
underlying much difference—in their admirable manner while in a clear and full exposition he sets forth the 
of dealing with facts closcly, and at first hand, without | reasons which have guided him to his conclusions. These 
the interposition of the formal laws, vague ideal concep- | you may hesitate or decline to adopt, but you feel sure 
tions, or “glittering generalities” which some philo- ; that they have been presented with perfect fairness ; and 
sophical naturalists make large use of. | if you think of arguments against them you may be con- 

A likeness may also be discerned in the way in which | fident that they have all been duly considered before. 
the works or contributions of predecessors and contem-: The sagacity which characterises these two naturalists 
poraries are referred to. The brief historical summaries | is seen in their success in finding decisive instances, and 
prefixed to many of Mr, Brown’s papers are models of their sure insight into the meaning of things. As an in- 
Judicial conscicntiousness, And Mr. Darwins evident : stance of the latter on Mr. Darwin’s part, anda justifica- 
delight at discovering that someone else has “said his , tion of our venture to compare him with the facile princeps — | 
good things before him,” or has been on the verge of , dotanicorum,we will, in conclusion, allude to the singlein- — |; 
uttering them, seemingly equals that of making the dis- | stance in which they took the same subject in hand, Inhis_— { 
covery himself. It reminds one of Goethe's insisting that ; papers on the organs and modes of fecundation in Orchidex 
his views in Morphology must have been held before ; and Asclepiadexx, Mr. Brown refers more than once to 
him and must be somewhere on record, so obviously C. K. Sprengel's almost forgotten work, shows how the | 
just and natural did they appear to him. ' structure of the flowers in these orders largely requires 

Considering the quict and retired lives led by both theagency of insects for their fecundation. and is aware 
these men, and the prominent place they are likely to that ‘in Asclepiader the insect so readily passes 
occupy in the history of Science, the contrast betwecn from one corolla to another that it not unfrequently yisits 
them as to contemporary and popular fame is very every flower of the umbel.” He must also have contem- 
remarkable, While Mr. Grown was looked up to with plated the transport of pollen from plant to plant by 
the greatest revearenee by all the learned botanists, wind and insects ; yet we know from another source that 
he was scarcely heard of hy anyone else; and out of he looked upon Sprengel’s ideas as fantastic. Instead — | 
botany he was unknown to Science except as the dis. of taking the single forward step which now seems so 
eoverer of the Brownian motion of minute particles, which — obvious, he even hazarded the conjecture that the inseet- 
discovery wats promulsated: tn a privately prooted pam- forms of some Orchideous tlowers are intended to deter 
phlet that few have ever seen, Although Mr, Purwin rather than to attract insects. And so the explanation of |
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. all these and other extraordinary structures, as well as of | radical and specdy change, In Australia the same og ; the arrangement of blossoms in general, and even the very | has been raised before the Parliament of the Colon oP 
my meaning and need of sexual propagation, were left to be respect to the Muscum at Sydney. There the biolo aa * supplied by Mr, Darwin, The aphorism “ Nature abhorsa collection scems to be much in need of improvement, of vacuum " is a characteristic specimen of the Science of the | a greater spirit of entcrprise in its management, and of a k Middle Ages. The aphorism “* Nature abhors close fertilisa- | more liberal view being taken by its authorities of the ba tion, and the demonstration of the principle, belong to our rapid advances which are adding day by day to the im. e age,and to Mr. Darwin, To have originated this, and also | portance of the subject which it so matcrially assists in - the principle of Natural Selection—the truthfulness and teaching, 
os importance of which are evident the moment it is appre- We may reasonably ask, what is given as the cause of & hended—and to have applied these principles to the | this want of energy and progressive spirit in the colonial wR system of nature in such a manner as to make, within a | institution ? Curiously enough it is the same as that = dozen years, a deeper impression upon natural history | which is being urged by all scientific men in this country aS. than has been made since Linnaus, is ample title for one against our national collection, which has found its mast 
8 man’s fame. 

powerful expression in the Report of the Royal Commis. 
te There is no need of our giving any account or of esti- | sion on Scientific Instruction and Advancement of m mating the importance of such works as the “ Origin of | Science, noticed by us a short time ago (NATURE, “ Species by means of Natural Selection,” the “Variation | vol. ix. P. 397), namely, that it is in the hands of a bady - of Animals and Plants under Domestication,” the | of irresponsible trustees with a distributed authority, 3 “Descent of Man, and Selection jn relation to Sex,” and | instead of under the Management of a paid superintend- be the * Expression of the Emotions in Man and Animals,”— | ent, v ho alone js accountable for all that is done. non aseries to which we may hope cther volumes may in | It is the so-called ‘ conservative spirit” of the autho- tt due time be added. We would rather, if space | 1ities against which so much evidence of inefficiency is = permitted, attempt an analysis of the less known but not becoming so prominent. Science—and Natural Science if less masterly, subsidiary essays, upon the various arrange- | especially—has been making such ranid progress of late t ments for ensuring cross-fertilisation in flowers, for the | years, that the mechanism by which it has to be taught, the ee climbing of plants and the like. These, as we have | elaborate nature of which is only fully understood by those f heard, may before long be reprinted in a volume, and | who are actual workers within its confines, has not a x supplemented by some long-pending but still unfinished | sufficient inherent ‘‘go” to do the work expected of it. a. investigations upon the action of Dionza and Drosera-—a | Just as by means of manual labour it was Possible to = capital subject for Mr. Darwin’s handling, thrash the cereal products of this country with profit in i Apropos to these papers, which furnish excellent ilus- | former times, whilst in the present day foreign compe- i trations of it, let us recognise Darwin’s great service to | tition makes the much more speedy steam apparatus z Natural Science in bringing back to it Teleology : so that, | absolutely essential ; so when libraries of ancient manu- = instead of Morphology VEVSUS Teleclogy, we shall have scripts and the beautiful artistic remains of bygone days Morphology wedded to Teleology. In many, no doubt, | were the subjects which formed the most important topics : Evolutionary Teleology comes in such a questionable | for the consideration of the muscum government, the i shape, as to seem shorn of all its goodness ; but they will | bodies of trustees worked very well. The task they had t think better of it in time, when their ideas become ad- | on hand, being stamped with the name of fine art, was t justed, and they see what an impetus the new doctrines | rather a pleasure than a labour ; and the members of the have given to investigation. They are much mistaken | board derived a préstige, and other advantages, from t who suppose that Darwinism is only of speculative impor- : being able to follow their wonted tastes without any feel- ‘fance and perhaps transient interest, In its working | ing of incompetency, or any scruples as to the general applications it has proved to be a new power, eminently | acceptance of their decision. practical and fruitful. ; The biological element in our national collection has, And here, again, we are bound to note a striking con- | however, introduced a different state of things. Those trast to Mr. Brown, greatly as we revere his memory. He | who can afford, from thcir pecuniary advantages, to spend did far less work than was justly to be expected from him. | their time and energies in unremunerative committees, Mr. Darwin not only points out the road, but labours upon | are not the class who dirty their hands with the prelimi- it indefatigably and unceasingly. A most commendable | nary training necessary for a zoological or a botanical noblesse oblige assures us that he will 80 on while strength | education, Neither of these subjects were whipped into (would we could add health) remains, The vast amount | them-at Eton or at IIarrow ; they were too old to begin of such work he has already accomplished might overtax | them, cxccpt perhaps in a very amateur manner, at Ox- the powers of the strongest. ‘That it could have becn | ford or at Cambridge ; and consequently when they tind done at all under constant infirm health is most wonderful, | themselves appointed to any authoritative post in after 

AS\ Gray life they sect to the work with the antipathy they have a es | allways felt asainst © stinks.” 
, How can a body so constituted be expected to forward PHT AUSTRALIAN MUSEUM the progress of Natural Science ? The subject is a THE authorities of the British Museum may con. | modern one. It is in need of hard orsantsing work being gratulate themselves on their not being the only | done by experienced men who take a true interest in the governing body which is considered to be on an anti- | object to be attained. Such men must. be pul, net by quated and improvable foundation, which calls for a | paltry salaries no better than that of a banker's clerk : for
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how can nen of ability and education be expected to pre- A committee was finally appointed to consider the 
sent themselves as candidates for the posts, when there | question of appointing a permanent officcr, and if they 

are so many much more remuncrative ways in which they | then conclude thcir deliberations by placing Mr. Krefft in 

may get a larger competency ? a position worthy of his scientific attainments, they will 

If we look round at our public institutions we find that | confer as great a benctit on zoology generally, as they will 

the machinery of those which prove themselves to be the | show a power of appreciating worth, independent of petty 

most successful is that in which a single officer has the | party-spirit. 

control, he being frequently re-clected, andresponsibleonly | oo 

to a body which criticise all his actions, and to which he nes 

refers all serious questions of finance and management. RIBOT’S “ENGLISH PSYCHOLOG)'” 

Inefficiency on the part of the officer under this arrange | Lve/ish Psycholuyy. ‘Vranslated from the French of Th, 

ment allows of his replacement without difficulty, at the Ribot. (Henry S. King and Co.) 

same time that he is continually kept up to his work by EEING that the doctrines of the English school of 
the superior governing body, who find it a much easier S I-xperimental Psychology are ‘“ unknown, or ver 

task to detect faults than they would to remedy them nearly unknown, in France,” M. Ribot has certainly done 

themselves. a very useful work in giving to the French people an 
The case of the Australian Museum is somewhat pecu- | analysis of the conclusions in mental science arrived at 

liar. That institution seems to be in the hands of a few | by Hartley, James Mill, Herbert Spencer, A. Bain, G. H, 

collectors of the old school, who treat it as a plaything of | Lewes, Samuel Bailey, John Stuart Mill. The most sub- 
their own, rather than a public institution, supported by | stantial objection that could be urged against such an 

public funds. They have a curator, Mr. Gerrard Krefit, | undertaking is the difficulty of doing satisfactorily the 

of whose very high scientific position in the mother country | thing attempted. In no department of knowledge claim- 
they cannot be fully aware, or they would be more liberal to | ing the name of Science is there so little settled doctrine ; 
him, and give him more opportunities for the employment | indeed, Mr. Lewes has just told us in his ‘‘ Problems ot 
of his abilities. The naturalist who on seeing the curious | Life and Mind” that there is still wanting the materials 

new mud-fish from Queensland was enabled to say from | for jts construction as a science; nor is there in any ‘ 
a superficial examination, that it “is allied to Lepidosiren, | science so little agreement among the authorities, or so 
and is Ceratodus”—a statement which Dr. Ginther’s | great probability that honest application may be rewarded 
superb monograph on that fish so strongly substantiates— | with an entire misapprehension of their meaning. The 

- and who has done such excellent work with regard | book before us is of course M. Ribot’s answer to this 
to the Marsupialia, both recent and extinct, de- | objection ; and we are bound to say that, considering the 
serves greater opportunities than he evidently POSSESSES | special difficulty of the task, and remembering the object 
under the tender mercies of amateur trustees, especially | he had in view, it is a very worthy and valuable perform- 

when they include among their numbers men such as a | ance. While there is probably not one of the writers 
Mr. Macleay, who has thought it worth his while to refer ; whom he has undertaken to expound who would not ' 

to this journal in terms which clearly indicate either that | object to his rendering of one or other of their opinions, | 

he has never heard of it or of the Royal Commission ! all must, we think, agree in regarding M. Ribot as a 

whose recommendations we reproduced, or that he has — highly appreciative student, and must feel grateful to him 

not the least sympathy with the subjects of which it | for this attempt to spread their opinions. Indeed to us 
treats; the latter of which tendencies must make him J, Ribot seems rather to err in the direction of wishing ! 

quite unsuitable for the position which we regret to see | to present in the most favourable light, and to make the 

he holds as one of the governing body. most of, the views of each writer in turn. | 

The complaint of Mr. Cooper, who applied for a select Partly, perhaps, to this same amiable disposition may | 
committce to inquire into and report upon the condition be referred the impression of greater agreement among 

and system of management of the museum, was that— —_-’ the authorities given by a perusal of M. Ribot’s pages than | 

“As a rule a body of trustees was not the proper body by a study of the authors themselves. Mr. Herbert 

to manage such institutions. Persons who were unpaid Spencer is, and with all justice, placed at the head of our 

and irresponsible did not take that interest in the institu- psychologists; and Prof. Bain is made to ditler from | 

tion they ought to do, and would not devote their time to him in no essential particular—an interpretation which | 
it, The Government found the whole of the moncyto \e are inclined to believe would be accepted much | 
pay the cost of the institution, and surely they ought to _ eae 

have a voice in its manavement. In asking for the com- MOTE willingly by Prof. Bain himself, who now recognises 
mittee, he had not the slightest desire to censure the | the doctrine of inheritance, and would fain have it under- 

trustecs. He believed they did the best they could, but stood that his disagreements with Mr, Spencer on some 
many of them could not devote the time that was neces- other points “are more apparent than real,” than by his | 
sary.” less clear-sighted disciples. The account of Prof. Bain’s 

In the discussion which followed it was shown that theory of the safe wf acquisition of voluntary power : 

on all occasions itis difficult to peta quorum, crxcept Opens with a statement that here we have “the idea of 

onan occasion Tike that in which it was proposed to | progress, evolution, and development.” But the instructed 

cmploy the muscum-building as a ball-room during the student in these matters must know that the growth 

visit of the Duke of I-dinburpgh to Sydney, when of the of voluntary power that Prof. Bain would explain 1s 

twenty members of the committee, the ten otficial were in not the evolution of Mr. Spencer; it is, on the con- 

favour of its employment as cich, in oppesttion to those — trary, a description of the manner in which, accord- 

who sat by clection, _ing to his imagination, each individual acquires those
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~ __— ‘ch, according to the doctrine of evolu |) cnn f powers which, according to the doctrine of evolution, student ought to go to M, Ribot for the opinions of Mr te they do not acquire, but inherit, For the benefit Mill or Mr. Spencer. Should any not already familiar hy of those who would now save this theory by maintain- | with the topics discussed attempt to rcad the work, they w ing that it meant or means something that was never | will frequently be much perplexed by the exceeding care- 1 intended, we would quote the example given in illustration | lessness of the translation, If they are amused to read Ay by M. Ribot :—“ Few of our necessities are so pressing | that “ melodies are described in pathological treatises as thirst ; nevertheless an animal does not distinguish at they may be a little puzzled to make out how “ all Science . first that the water in the pond can appease it It 1s only | is contradicted by the double action of analysis and syn- later in his wanderings that he comes to apply his tongue | thesis,” or in what sense “‘so long as the living being has to the surface of the water (happy accident) and to feel | no consciousness he leads a purely psychological life.” a the relief which it affords, and thus to learn what he | And we would hint to any innocent young persons dis. ought to will.” Few of the poor animals, we fear, would posed to pin their faith to Locke, that they may be in i: ever reach maturity if they had not more of instinct than some danger of being misunderstood Should they follow . Prof. Bain would here allow them. Yet what Prof. Bain | the uniform usage of the translator and describe them- ie has written about instinct he claims, and M. Ribot thinks | selves as “ Sensualists,” DouGcLas A. SPALDING hs ‘justly, as one of the most original portions of his work.” re : Unfortunately for the fame of this celebrated psycholo- OUR BOOK SHELF (3 gist, it appears from the progress of research that exactly | 4 Jrica: Geographical Exploration and Christian Entes 
sh in those departments where he has been most original prise. By A. Gruar Forbes, (London: § ampson sy have his conceptions been least in accordance with the Low and Co. 1874.) " order of Nature. 

WE can recommend this moderate-sized volume as an ‘. M. Ribot’s most serious labour seems to have been in interesting popular +ésuné of the Progress of discovery . bringing together, in a more or less connected form, the | in Africa from the earliest time to the present day. The 7 psychology which has hitherto been scattered through | author w a mainly from the point of view of missionary 
* the writings of Mr. George Henry Lewes. This original enterprise, but seems to have read with diligence and 
a ‘ : . yo’ intelligence the greater part of the literature of modern 
. thinker and highly suggestive writer is the only one of | African travel, with which his book js mostly concerned, . our psychologists whcse work may not be regarded as | and has made therefrom a creditable compilation showing . finished. The volume recently published (“ Problems of | the Progress of discovery from Bruce downwards. The : Life and Mind ”) does not supply material for an estimate first chapter gives a brief account of the topography, - of the work on which he has long been engaged, But | ‘limate, and Prouctions of Africa; and the accompany- - while continuing to agree with Mr. Spencer much more ox ] pretty Wert tie One ee route of the leading 
- a plorers. € notice one or two signs of carelessness or ' than any other of the authorities, Mr. Lewes encourages haste ; for example, on p. 4, Mr. Forbes states that “ the his readers to hope for important and permanent addi- | most westerly point is Cabo Verde, in long. 51° 25’E., . tions to mental philosophy ; and to put the prospects of | lat. 10° 25’ N., the distance between the two points being ~ the work at the lowest, he will certainly compel the school | about the same as its length.” Again, at p. I 15, “ Sahara ° to which he belongs to gravely reconsider some of their | Pesert” ought surcly to be “Kalahari Desert. ; fundamental positions. 

2 . When in his conclusion M. Ribot attempts to bring LETTERS TO THE EDITOR forward the points on which the writers are agreed, the | [Zhe Laitor does not hold himself responsible for ofinions expressed 
: “ fundamental propositions” to which he reduces them by his correspondents, No notice is taken of anonymous are unsatisfactory in two ways. Many of them are so conimnrencations.] ° vague in expression as not to exclude rival theories ; Ocean Circulation—Dr. Carpenter and Mr, Croll 

while others have a sufficient amount of precision to Ix the interests of Science, of scientific discussions, and of make them flat contradictions of the clearly expressed ent omen ‘et me D aewe jé Prorcst seh sty san “t 
‘ . . 

€ manner in which Dr. arpenter has thought fit to reply in 
and reiterated opinions of some of the authorities. We your columns to the defence which Mr. Croll made against the are, for example, not surprised to hear a disciple of representation of his views, given in NATURE, vol. ix. p. 423. hat Mis. mcters chou geese BS astonishment | {SKS much nee nthe Sujet under dhshsion “ihe he that his masters should have fathered on them the am most anxious to arrive at the true solution of the probleme realism they have so vigorously opposed. M., Ribot’s | a result, however, which will be indefinitely postponed if such words are explicit :—“ Outside of us, and independently carers as that of Dr. Carpenter in Narvrr, vol. x, Pp. 62, are to of our perceptions, there exists a material world which Mr. Croll, diseardin 2 unimportant details, asked attention to condemns idealism. It is conformable to the data of the | one or two cardinal « misapprehensions ” on which Dr. Sciences to believe that this material world, taken in itself, Carpenter had been proceeding. But the Doctor, instead of does not resemble the perceptions of it which we have ; plainly grappling with these alleged * misapprehensions, ” nuns denn that Bh sarealsne It surely says ile for | asl atienton ta fvinte at apather paivrat Mh Cra idealism that M., Ribot, after studying and expounding | relative saltness of different: portions of the ocean (about which, the arguments in its favour, should thus end with making | however, not a single word is said in the letter that has called our idealists agree with that very realism which Prof. Bain | forth Dr. « arpenter’s reply, and concludes by Another eet has described as unworthy the name of Philosophy, papers must wee Le kat Pam sure every reater ot hs After recognising the shortcomings referred to, it re- Now I strongly object’ to have dust) thrown in my mains to be repeated that the author deserves the thanks | eyes in this way. Dr, Carpenter does not attempt to deat of everyone interested in the spread of mental science in Crt ne a the canna hae cae a aeaene in France. ‘But we are unable to find any reason for the joke about ten children to every marriage, and'with olhec irre. book having been translated into English. No English | levant matter, including an introduction of the Astronomer Royal
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and Prof. Mohn, suddenly disappears. Not, however, withont | similar experiences that the idea of the relation of proportion. 
adding a sentence which ] am ste he willin the end regret. | ality grows and become: organic.” 

Ilesavshehas ‘been forced by the personal attacks in which Tt might have been supposed that the doctine so expressed 
Mr. Croll has latterly thought fit thus toindulge to retort upon | was effectually puarded against misapprehension. Are not the 
him.” Why, the discevery of anything “personal” in Mr. | preconceptions derived from the child’s muscular experiences 

Croll’s writines would beas great a find as the true theory of | described as vamerically indefinite (1c. not expressible in propor. 

oceanic circulation. T do net know any papers in our conten: tional numbers)? Vs it not said that out of them the idea of 

porary seicntifie literature more thoroughly undeserving of such | the relation of proportionality grows?” Tn the very sentence 

acharge. Surely a man may call in question, nay, may even | quoted by the ‘Senior Wrangler,” is it not said that the notion 

take a little quict fun out of another man’s opinions or crotchets of propoitionalily is implicated in the child’s consciousness, and 
without laying himself open to the stigma of being guilty of | that the physical axiom comes from this /afcxt consciousness ? 
‘personal attacks.” besides, it seems to me that Dr, | And yet the ‘Senior Wrangler,” looking down from his mathe. 
Carpenter’s charge is imappropiate, Mr. Croll, remarking | matical heights, and catechising me as he would a schoolboy, 

‘with some reluctance” that he was ‘compelled to refer” | asks me whether I know “what proportionality means” ? 
to Dr. Carpenier’s continual quotation of eminent physicists But for the letter of a ‘Senior Wrangler,” one would have 

who had adopted his views, while none had shared in the objec- | believed thatit was made clear to cveryone that the notion of 
tions to them, merely assured Dr. Carpenter that such was not | proportionality generated by these early experiences was vague 
the case, and made refcrence to one person as an illustration, | and general, not exact. Tow else should I have said that from 
but without giving the person’s name. The Doctor, as every- { it “the axiom of tlic perfect quantitative equivalence of the rela- 
body knows, has been profu-e in Ais use of this kind of a:gu- | tions between cause and effectis evolve? ?” After thrice reading 
ment. And now the moment it is u-ed against himself, he | ‘‘ First Principles” docs not the ‘‘ Senior Wrangler” know that | 
denounces the introduction of ‘* personal attacks !” being evolved includes | a+sing from indefiniteness to definiteness ? 

I purposely avoid cutcring into the merits of the question. | How then can he pretend that it is meant that the child gets | 
What, in common with every sincere well-wisher of Science, I | from his experiences the knowledge that a double effort produces . 

desire to see, is its thorough, honest and courteous discussion. | in all cases just double the result? The argument obviously im- 
Dr. Carpenter’s high position gives a weight to what he says | plied is that this is the /rz¢shed conception finally arrived at by the 
and does, which adds much to the regret with which his letter | adult, as holding im those cases where causes and effects are un- 
will be perused. That this protest may be received on its own | complicated. 
merits and without reference to the pen which holds it, I with- Iiaving but limitel space, and assuming that the requisite 
hold my name. F. RS. qualifications would be made by unbiased readers, I passed over 

—— — all tho:e details of the child’s experiences which would have been | 
. ; required in a full exposition. Of course I was aware that in the 

Proportionality of Cause and Effect bending of a stick the visible effect does not increase in the same , 
Mr. HaywarpD now affects the air of an injured msn, and | ratio as the force applied; ana hardly needed the ‘‘ Senior 

complains of beiny charged with ‘‘ confusing issues” which he | Wrangler” to tell me that the resistance to a body moving 
neither ‘‘ raised nor accepted.” We may be convicted out of | through a fluid increases in a higher ratio than the velocity. It 
his own mouth. The following passage occurs in his last letter | was taken for granted that he, and those who think with him, 
but one (NATURE, vol. x. p. 25) :—‘‘It should be noted that | would see that out cf all these experiences, in some of which the 
my principal -exemplification of ezconsciously-formed freconcep- | causes and efiects are simple, and in othe s of which they are 
tions’ was of Mr. Spencer’s own choosirg, namely, Nevton’s | complex, there grows the consciousness that the proportionality 
‘Second Law of Motion.’” In his last he says :—‘* The object | is the more distinct the simpler the antecedents and consequents. 
of my remarks was simply to test the truth of a definite a-ser- | This is part of the preconception which the physicist brings with 
tion of Mr. Spencer that ‘the Second Law cf Motion is an im- | him and acts upon. Perhaps it is within the “Senior Wrangler’s” | 
mediate corollary of the preconceftion of the exact quantitative | knowledge of physical exploration, that when the physicist finds 
elation betwee cause and effect.’ ” a result not bearing that ratio to its assizned cause which the two 1 
Now let the words italicised be compared. In the first pas- | were ascertained in other cases to have, he immediately assumes 

sage Mr. Spenccr is said to hold that the Second Law of Mction | the presence of some pe:turbing cause or causes, which modify 
is a preconception. In the second he is represented cs main- | the ratio. There is, in fact, no phys:cal determination made by 
taining that it is a core//ary from a preconception. Is not this | any experimenter which does noi assume, as and f/7erd necessity, , 

confusiny issues ” ? that there cannot be a deviation from proportion without the . 
Mr. Hayward has the choice of two alternatives. Ife may | presence of such adcitiunal cause. 

admit that onc of the-c statements is a misrepresentation of Mr. Returning to the generalissue, perhaps the “ Senior Wrangler ” 
Spencer’s doctrine, as was allezed. ces he refuse to do this ? | will pay some respect to the judgment of one who w:s a Senior 
Then he may tiansfix hinsclf on the other horn of the dilemma, | Wrangler too, and a creat deal more—who was distinguished 
and boldly assert that in his view a preconception and a | not only asa matbematician but as an astronomer, a physicist, 
corollary from a paccomeption are ore and the same thing. | and also as an inquirer into the methods cf Science : I mean Sir ! 
But until Mr, Ifaywar. can arrive at some agreement wits | John Herschel. In his ‘* Discourse on the Study of Natural : 
himself as to the terms in which he shall state Mr. Spencers | Philosophy,” he says :--- } 
theory, the conclusion of impartial outsiders will probably be “When we would lay down general rules for finding and faci- : 
that he is not yct ina pos:t.on to pronounce authoritatively on | litating our search, among a great mass ef assembled facts, for ; 
the merits of it. their common cause, we must have regard to the characters of | 

“A Senior Wrangler” is geod enough to say that my | that relation which we intend by c:use and ettect.” 
letter make. him feel **scmething 1 ke Alice belund the looking: Of these © characters’ he sets down the third and fourth in : 

glass.” After this amenity, one may be pardoned for stat'ng the | the following torms :— | 

position which Avs iienta’ eltitude leaves. A famous inctaphy- | “Tnerease or diminetion of the eect, with the increased or 
sician once wrote an coy to prove that the narrow diccipline | diminished intansicy of the cause, in eases which admit of ine ; 
of mathematics produces an incapacity for general reasoning. | crease and dinvnution.” 
Sir W Haniulton would have found his @ /vdert arguments con- © Proportionaliy of the effect to its cause in all cases of wircel ° 

firmed if he could have real the letter of “.\ Senior Wrangler” | aacasiAdes action.” 
The ‘Senior Wrangler” quotes a sent.nee of mine to the I Observe that, in Sir J. Herschel’s view, these are ‘+ characters ” 

effect that “the experiences these proposons record all | of the reatioa of cnuse and effect to be accepted as ‘* general 
implicate the Sune consciousness. the notion of proportionality | rules for gaacuy and facilitatire our search”? among physical ; 
between force applied and re ult produced ; avid its ont oof this | phenomena—truths that must be taken for granted éc/ere the 
latent Consciow ness that the axiom of the perfect quanuteive | search, not truths dena do from the search, Clearly, the ‘* pro- 
cquivalence of tee vebitions Tetween cause and ellect is evelyed.” | portional y of the eticet ta its cause in all cases of direct and 
Tle docs not quote a previous passace in which itis said: ; Mnimpeded action” is here taken as d frvore Sir J. Herschel 

“Pere, asin the examples about to be piven, the relation would, therefore, have asserted, with Mr. Spencer, that the 

between cane and efleet, Hhoueh mumenctlly ndehmite, isdehnite | Second baw of Motion isd frverts since this is one of the cases 
in the sespeet that every adaitiomal increment of cause produces | of the ** proportionality of the etfect to its cause.” ‘y 

an additional aerement of eflect; and it is out of this and And now let the ** Senior Wrangler’ do what Sir J. Herschel ‘4
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re has not done or thought of doing—frore the proportionality of other deposits over which ive-streams have Pissed, shows | 
; cause and effect. Neither he, nor any other of Mr. Spencer's slight under ordinary circumstance ss is theic erosive po y we wt ey opponents, has made the smallest attempt to deal with this main this has been confirmed by every journey that | hav POwer 5 an. 

Ns . . . r all save | his . ele . a: lit 1 . 
* yj ‘ 2y 11 live ms leanowsr 

; issue. Mr. spencer alleces that this coonition of proporttona ity | the Alps. I muy adil alsy that from study of the sine re rieyive 
rat isd freev7 not in the old sense, but in the sense that it £rows | my faith in a woraty, Prefends iz much shaken, | believe thi, 
fs out of experiences that precede reisoning. His opponents, except possibly as a very local and exceptional phenomena it 
as following Prof. Tait m the assertion that Physics Is & purely | exists solely in the imavination of the eminent geolozists of who n 
ree experimental science, containing, therefore, no @ priors? truths, | Mi. Geikie is a disciple. T.G. Boxvey ' 
“te affirm that this cognition is Q Pser7 -a product of consclous St. John’s College, Cambrid:re May 26 7 OS 
NS induction. Let us hear what are the evperiments, It is required a Na: uth that there is proportionality between causes ‘abhi re ss Lapugleh heh ht there proporcionan eases Photegsiphie Iradiation Lats anc etsy OE . it of effect 7 its of h force | IN the paper referred to by Prof. Forbes (Narurn, vol. x 

et force produces a certain unit o elect, two units of such force i Pp. 29) what is ordinanty l Dhatecce te 7, . 

’ h . c b ooitee “Senior | P79) What is ordinarily called Photographic Trradiztion Was 
will produce two units of such cifect. Until the Senior | attempted to be explained } 1 tas beinr orn. 1 ° 

by. Wrangler’ has done this he has left Mr, Spencer’s position flections from the brtle ¥ US, not as being caused by re. 
Win ¢ 5 

ecurms fromthe back of the plate, but as being due ty th! sin 
et untouched. 

~ : | of all the optical imperfectivas of the instraneat with whieh 
bes Bayswater, May 20 JAMES COLLIER | the photograph is taken, - oO If Mr. Stillman (p.63) will refer ¢ rig 

oh 
. . 

vet 203 eler to our original piper, aublishe 1 
fe , The Great Ice-Ave ta | in the Afonthly Novices for June 1872, he will fit that. only tive 

TEL {mw reply to Mr. Belt’s letter (p. 62), I did little more than | loudy indefin} pa elt ? . ¥ tue 

— . | can , | Cloudy indefinite haze which surroun is the image of a ] Us 

Soup can: } heor e to discus | 
eS @ AWMiasus 

wa express an adverse opinion to his theory, because to discuss it | object, and which has frequently b Hed halati 

ftie.- . ired a cay. I exotessed this b I ject, é as {uently been called ha Aton, Was re- 

ue would have require: an es-ay, &Xpressed Unis because | ferred by us to reflection from the back of the plate 
 & notice that unless something like a demurrer is entered against a When an over-exposed photon: “ lke pitte, 
a see be taken for granted in sub ont text. 3 -< “Posed photograph is taken us0n an opaque 
HRS new theory it is apt to be taken for granted in su requent text- | plate a marked frinos of irradiation still remains, and ari 
nit, books and papers written by those who have had no oppor- onts were instituted by ue whe lad tn he ee, EXP 2k 
a - a mar . ments were instituted by us which appeared to show that this 1s 
eae tunities of obtaining a practical knowledve of the subject. For | 1 tad fo. . . L: wy 

we he ab on I must answer his strictures very bried not to be accounted for by any circulation taking place within the 
BED the above reas ¢ Strictures very ye thickness of the collodion or by the chromatic dispersion of th- 

(1) I failto see why the Scandinavian sea-beaches are irre- lenses; but when the oblique pencils from the edvas of th 
ory 

. "en; . ’ . wy ' I aa i wi 2 
in levant. ni) I have more than if to re ear. fiddeman es lenses were stopped out thie irradiation fringe was found to ba 
i and wit Out committing myself to a us conciusions, in greatly decreased. We were led to conclude that irradiation 
tat may quote it as assuming that the Lake district (as distinguished is to be accounted for by the fact that each luminous point in the the = from North Lancashire) was the centre of a great ice-sheet ; not object is not accurately represented by a Juninous int in the ae that it was over-ridden by ice coming from somewhere further image, but rather by a luminous patch of sensible area, the oes north. The same might be Wee? be the noht with the central and more intease portion of which prints itself first in the 

PR Welsh ‘denne ar a and Mr. © of mosey pas broug Tl orward photograph, giving comparatively sharp picture prints when the 
ic ee Belt ence ns t 3 ‘vet that \ is have hee four, 1 SO. (3) | exposure is short ; but as the picture is still further exposed, the ri M if Toon b ates 1a Lie ‘FE dave Deen foun bout ty y | outer portions of the luminous patches imprint themselves, and ene Mee ed 2en, but also near Llyn Fiynnon-y-gwas, about two by their overlapping cause the blurred appearance to whic'r has 
tsa miles west of the peaks of Snowdon. © Does Mr. Belt mean to on oye a ata Gt . 
“ 

. . . becn given the name of irradiation, LINDSAY 
hy say that Snowdon could not protect itself in the heart of its own 

A. Cowper RANyarp 
ene: domain better than this? If the Lake mountains had an ice- _ ‘ ~ 
i ia?) Mr sk 

. 
ligne sheet, surely Snowdonia? Mr. Belt asks for evidence of the Uncompensated Chronometers and Photographic ie! shore of the glacial sea. I reply that to me these and the Moel Irradiation esc Tryfaen beds, not to mention others, appear to be far more prob- Ww vard 1 . ¢ d chr bes ably littoral deposits than transported. For example, I think vari (Sat to ay emp 6) Th of tac ompens ite belie. ‘cs It im the highest degree improbable that the Vale Royal shells | that the re “Ml he 2h. * p- 63), 1 ave Bvery reason to bevieve ys (Lyell, ‘‘ Antiquity of Man,” DP. 317) could be brought to their | nat : 1S ot eal  dise aN “1 mis am “of some Teaso 1 
mii present position (more than 1,100 feet above the sea) by any ice- | Wea 1S ani easly wster hae the emp Oyment of & neg Wey ws. Sheet without the cold being enough to cover a// the higher | vecuits. Th, Rucinw hee MS na Siven ae Wry TEMATK2 0. 
tzz ground in Britain with ice, and so protzct it. I did not deny a | *su ts. The anlhae lave cunployed mine. an wncompeusate t glacier might push a stone before it up-hill ; ray contention was | honed han 3 and have obtained very Or \ cable Fesu-ts as m2n- 
i that the enormous force which would be exerted on beds scooped | ee ‘h my article on the Transit of Venus to which Prof. ;: «Out as described, and shoved some 1,500 feet up-hill for miles |! wan as alluded. i, be . 
ye Over broken ground, would crush the shells to a far more com. bon att regard to the preveition of photograp ric irradiation, of 
te:  Minuted state than they are now in. With regard to Holderness, | helicn various means have been employ ed for dry plates ; bar I vax _-“Mr.Croll’s view of the shells there appcars to me to be at present ; Pelleve that Lord Lindsay and Mr, Ranyard were the first to 
\o only a ¢heory of which Mr. Searles V Wood, jun., has effectually | experiment on the matter exaaustively. I believe Mr. Stun 
. disposed (Geol. Mag. 1872). I grant there are some difficulties in | would be Interest:d_ in reading their paper in the Moe. a 
-: the submergence theory ; my position is that those jn Mr, Bell’s | “Vetices. At the Same time all honour is due to the phoio- 
_ are very much greater, 

graphers named by him for their experiments. | asi, A recent perusal of Mr. J. Geikie’s suggestive book, the | Birkenhead, June GhoRGE Fornes " “Great Ice Age,” has brought before my mind more Strongly T Seal Fj h at: than ever a dilemma, which, <s it appears to me, the modern he Seal Fishery | school of Glacialists cannot escape. | Cari. Davip GRAY, of the steamship 70/7450, has done good 
ath He speaks of the till asa gerund mordne or moratne profonde | service to the cause of humanity in writing, ant Mr. Baeklacd 
ce formed between the glacier and the rock, while he attributes the | in publishing, the letter on the seal hshery which appears in 
_ Majority of rock-basins to the action of the glaciers. Now it) Zand and Water for May o. The fearful cruelsics perp s- 
‘j¢  SPpearsto me thatif the glaciers could pass over considerable | trated year after year, an:l the enormous waste of life entailed by “deposits of this moraine profonde without Sweeping it clean away, the reckless manner in which the seal fishery is prosecuted, are 
L then their action as erosive agents must have been comparatively well known, but no sicps have hitherto been taken to PETAL A 
“ feeble ; or, if they could Scoop oul great rock basins like the trade Which, ife wried on within Proper boun.ts, would coutimuc 29 
oh Alpine and (buried) Elighland lakes, then they would have peeled yield great profits, bat if sal pursued with sueh utter disvesart 
© offalmost all the till from the land. As it appears to me, the to consequences must soon end in the edtermiinadiom or the wi 
". analogy with a river, by means of which Mr, J. Geikie (p. 88) race. AS an instanc® of the wasteful cess of the moe ot procee = Seeks to escape from a portion of this difficulty, does not hold! log, Capt. Gray says that five “hips attaching a pack of s.avvs, When a river begins to deposit sand and gravel largely, its work in four days Kill dithout 1,000 old seals s"* ad | ou Peres fay a8 an erosive agent at that place is almost over, Tesides we | seals moually woun tod and fost, gives an UE ORULE OD 009 
y cannot conceive anearly solid mass, ikea huge glacier, changing id ones; add 12,ecu veut: Which died ct SLUVSUON, 2IVes 

its motion so rapidly as a Stream of water, Difficult as it un- 24,000; but this is not uh othe men spread on the ice, so that 
‘ doubtedly is to explain some of the lake-basins, it appears to the old ones that were left alive could not get on to suckle their 

me that the great bulk of his eviden 2c, With regard to till and | young. The consequence was that the whole of the young 

z
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brood was destroyed, and had these seals been left alone for without doubt, ke ‘international ;” and no time should be lost 
cight or ten dats, am quite within the mark when I say | in carrying them into effect. The British Association hag ren. | 

that, instead of only taking 300 tons of oil out of | dered good service in obtaining an Act to protect. sea-birds 
them, 1,500 cout as casily have peen got, and vat with: during their breeding. time, and if, assisted by men of practical | 

ching an old one. n one day by the men of the five | experience such as Capt. Gray, they were to urge upon the 

chips upwards of 4,000 old seals were taken, **the young ones | Government some course of action, they would be supported by ‘ 

in thousands yelling for their mothers, following the skins as the | all the scientific bodies and leading naturalists in the kingdom, 

men dragged them to the ships, and sucking the crangs, 7.¢. skins, Norwich, May 12. Tnos. SOUTHWELL 

in desperation.” The maternal love for its offspring was made | 
use of to save the men trouble, as a, seal killed when giving suck Ee STE SESE 

asily secured, and often seals desperately wounde 

were seen administering nourishment to their young ones. The THE COMING TRANSIT OF VENUS * 

plight of the young ones which nad jost their mothers was pitiful VII. | 

i eme: they were seen huddling together for heat, ‘‘an . . . im me ext me 3 a another,” till they at length succumbed. IX our last article the preparations of Britain, Germany 

Capt. Gray exclaims, “surely there is influence enough left in and Russia were enumerated ; those of the French, 

Great Britain to prevent a continuation of such barbarity. I Americans, Dutch, and Italians must now be spoken of, 

overheard some of my men saying to one another, ‘It is a shame V. The French will occupy the following stations :~ 

this sort of work ;’ and so it is. It isa shame that any civilised Yokohama, Pekin, New Amsterdam or St. Paul’s, and 

Government should allow its subjects to perpetrate such cruelty | Campbell Island ; all equipped as first-class Stations, 
when it could so easily be prevented. The remedy is simply, /e¢ | besides Tientsin, Sagou, Numea, and probably Nukahiva 
the ships be kept from sailing before March 25; ships now sail | in the Marquesas, as secondary stations. Yokohama and 

from Feb. 25 to March 1. This would give a fortnight to make | St, Paul’s will make an excellent combination for the 

the passage, and find the seals 3 by that ie the a AE would | method of durations ; at Campbell; Island also the dura- 
be beginning to be worth taking, and a tearful waste of iile put @ | tiong will be considerably lessened. But the longitude of 
stop to that now annually occurs. The accounts of the cruelties th 1 ‘ll be determined that if onl 

practiced in sealing are sickening in the extreme, the only thing b ans eed “D Visle’ h 1 rr b only hed contact : 

considered being how to deprive as great a number of their skin | D© OOSeT VEC, e Aisles method will be app ied. MM. : 

and blubber in as short a time as possible. Mr. Brown (Proc, | Wolf and André have made a series of experiments on the , 
Zool. Soc., 1868) remarks: ‘ Seals are very tenacious of life, and | formation of the ‘ black drop ;” numerous trials have : 

difficult to kill, unless by a bullet through the brain or heart. | also been made with a view of employing the photographic - 

They are so quickly /fevsed (the operation cf removing the blubber | method as successfully as possible, and it is possible that | ° 

and skin) thatafter having been deprived of their skinthey havebeen | spectroscopic observations of external contact will be made. 

seen to strike out in the water ; so that the sympathies of therough | The preparations are by no means so far advanced as - 
hunters have been so excited that they will pierce the heart | might have been wished. This is partly due to the dis- - 
several times with their knives before throwing away the carcass. turbed state in which the country has been since the late > 

These movements Mr. Brown attributes to reflex action, but war. 

considering the haste of the operation, and the seal’s known We are glad to be able to state that the French will ; 

tenacity of life, it is quite as likely that it was merely a stunned lov the dae t £ oh hy. Thi 

and not a dead animal thus deprived of its skin and blubber. employ the daguerreotype process of photography. 1S 

It is terrible to dwell thus upon the horrors of this cruel trade, method has many advantages, and it is much to be re- 

which make even the hardened participators sicken and relent, gretted that no experiments have been made by other 

, but it is necessary that it should be done, in order, if possible, nations to test its applicability. Photographs taken by . 

to reach the hearts of Englishmen, and enlist their sympathies. | this process are well known to be much more delicate and | - 

If these beautiful and harmless creatures must be sacrificed for | give clearer details than any others, while photographic 
our requirements, it is a duty incumbent upon us to see that | irradiation is reduced toa minimum. It is even possible to = 
their destruction is carried out mercifully, and with the infliction | correct for curvature of field by employing prepared plates - 

of as little suffering and waste of life as possible. . whose surfaces are portions of spheres, a thing which | 
Ina commercial point of view the reasons for exercising some | would be impossible by any other process. There can * 

supervision over the seal fishery are as strong as those dictated be no shrinking of the film. The only objection is, that we ~ 

by mere humanity, ane revenue produ ced by this branch ot cannot print copies from the plates conveniently. But it = 
industry 1s considerable. Mr. Brown estimates the annual value | 72) oy likely that we should trust to measurements of a - 

of the Greenland fishery alone at 116,000/. (Proc. Zool. Soc., ‘nated ‘en { 1 e The F ha -- 

1868, p. 439), and ominously adds: “Supposing the sealing printed copy even rom a glass negatis e. € French are we 

prosecuted with the same vigour as at present, I have little hesi- relying mainly upon the photographic method, and have - 

tation in stating my opinion that, before thirty years shall have chosen their stations for determining thus directly the ~ 

passed away, the seal fishery’ as a source of commercial | least distance between the centre of the sun and Venus. ‘ 

revenue will have come to a close, and the progeny of the | With the apparatus proposed by MM. Wolf and Martin, - 

immense number of scals now swimming about in the Green- , the size of the suns image will be 60 millimetres ; they 

Jand waters, will number comparatively few.” We cannot plead | hope to determine the instants of internal contact with 1 

want of warning, for we have numeroas instances of marine | a probable error of one second of time. The commission ~ 

animals which have becn exterminated by untimely slaughter | into whose hands the businesshas beenentrusted has drawn = 

(See Prof. Newton’s ‘““l’ytermination of Marine Mammalia, upa detailed report containing contributions not only from ~ 

NATURE, vol. 1 p. 112). Steller’s Mantee survives its ds the astronomers of France, but also from the most > 

covery only about twenty-seven years; the Atlantic Right » ee see mutenn galt os Y 

Whale, which formerly wave cmployment to a great number of celebrated physicists and expel imentallsts “ad of ae 7 

hardy fishermen in the lay of Biscay and Inglish Channel, 's To, cen Oh ; or the aI vdin th uae - be vations « s 

probably cxterminated ; the Northern Right Whales are gra- oulouse Observatory will aid in the actual observations ; 

dually driven farther and farther north, and the risk of and M. Jannsen will proceed to Yokohama. . ~ 

following them is becoming proportionately greater ; the same M. Dumas takes the lead in the preparations. Ina : 

may be said of the walrus. ‘The northern fursseal was rapidly letter dated May 12, he says tha the expeditions are on ~ 

passing away, and but for the timely intervention of the Russian the point of starting, and that the Marquesas probably, : 

and American Governments would probably have been lost ; and and Numea certainly, will be occupied for De Y'Isle’s . 

from our antipodes comes an appeal repeating all the cruelties method. 

and waste of ile to which our northern seals are subjected, and VI.—The .\mericans have a grant of 150,c0o dols. They ~ 

pleading for protection on behalf of the southern fur-seals (We have paid great attention to the application of photo =| 
A, Beatty panes hen uM batinet, sydney N73) 7 graphy with the assistance of Mr. Rutherford, whose ‘ 

we question aiises, thow is this winto : AG : : 1 i ° ‘ = 

stopped ‘ancl the fishery to be placed ona sounder footing? In success in photographing the moon is so well known . 

order that it may be done ctlectually, the regulations must, | * Continued from p. 6y.
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a They employ a lens of 4o ft. focus, as already described. of Venus, and from this the error in the time of contact 
Ca They will measure both angles of position and distances | in the coming transit. It appears from cach of thes Of me from the centre, and the probable error of any measurement | three comparisons that the tables of Venus give y he 
Cte, will be less than 1-100 per cent. They have encountered | time of contact too early ; according as we ado t the 
Ung some trouble in the manufacture of their siderostats, first, second, or third of the above observations the crror 
Kite Besides photography eye-observations of contact will also | wil] be 7'4m., 5°3m., or 4’2m, ? Clay be made. A very able report has been drawn up from the Besides the astronomical advantages to be gained from — computations of Mr. Hill, who deserves great credit for | the coming transit, there are several collateral issues of > the manner in which he has completed it, This report | no small Importance, In the first place, the longitudes of a has reference to the choice of stations ; and isaccompanied | a host of stations all over the globe will be accurately de- 

by very valuable charts. Other reports have been made termined, and it is a remark by no means unworthy of upon the application of photography, notice that the simple Observation of the loca] time of 
D, Gare The expeditions are to be composed of five persons contact will give the inhabitants of east Africa and of all] 
tha Pay each. The stations of observation and the heads of Asia an accurate means of determining their absolute Whe y parties are as follows :—-Wladivostock, Siberia, Prof, A, longitudes. If, moreover, as has becn proposed, San Sie, Hall, U.S.N.; Nagasaki, Japan, Mr. G. Davidson, U.S. Francisco and Japan are to be compared directly as to 
Pies Coast Survey ; Peking, China, Prof. James C. Watson ; longitude, the whole circuit of the globe will be completed 85 gy Crozet’s Island, South Indian Ocean, Capt. Raymond, | by telegraphic and accurate chronometric determinations, Nag U.S A.; Kerguelen’s Island, South Indian Ocean, Lieut,- Again, with the host of vessels by which scientific men chars Commander George P. Ryan, U.S.N.; Hobart Town, will proceed to their stations, meteorological, and some. 
0 hy Tasmania, Prof. W. N. Harkness, U.S.N. ; New Zealand, | times even magnetical, instruments will be provided. 0:3. Prof. C. H. Peters ; and Chatham Island, South Pacific, | These vessels will be traversing the different oceans of lone: Mr. Edwin Smith, U.S. Coast Survey, the globe about the same time, and thus the meteorology One The whole organisation has been entrusted to a com- | of the world will be much better understood. Many ob- lid mission, the secretary of which is Prof. N ewcomb, who | servers will be enabled to take note of interesting pheno- nate has done so much valuable work for astronomy ; he has | mena, such as hurricanes, volcanoes, and earthquakes, tas taken great pains to insure success for the expedition, and | In addition, naturalists will be appointed to accompany hates has visited Europe to discuss the preparations necessary | some of the expeditions ; birds and marine animals will seh = and to examine the instruments to be employed. be probably very generally collected ; the Royal Society il}; VII.—The Italians have arranged to send out three | has given funds to aid in this matter. The Rev. A. E, adnate expeditions furnished with spectroscopes for the observa- | Eaton, who has made valuable collections at Spitz- ys tion of external contact. Little is known about these | bergen, will examine the marine life of Kerguelen’s per expeditions. . Island. Rodriguez 1S particularly interesting from a ~ VIII.—The Dutch are sending one expedition to the | naturalist’s point of view ; it is one of the few islands in Press island of Bourbon or Réunion. It will be furnished with mid-ocean which have not been raised by volcanic agency. hy a photo-heliograph, which Dr, Kaiser will manipulate 3; | The remains of some extinct birds have been found there. hoy: Dr. Oudemans will also make observations with a helio- | The Royal Society has appointed a geologist, a botanist, and ‘ bee meter. . a naturalist to go to this island. There is little doubt that oie Having now completed our description of the details, | Science in general will gain greatly by these expeditions, lr and having also given an account, so far as possible, As to the main observation we can have no doubt from we of the preparations of the various nations for the observa- | the large number of expeditions, and from the multiplicity yee tions, we shall cast a general view over the whole subject, | of methods to be employed, that we shall obtain excellent ye and recapitulate some of the principal details. results, although the actual reduction of the observations vn The coming transit of Venus will be observed from will be exceedingly laborious. Each nation, while it fhe about 75 stations, at many of which there will be a large | generally adopts some special method for its choice of _., umber of instruments. The expense of the whole of the stations, will also utilise other methods. We have seen that Be expeditions will amount to between 150,000/. and 200,000/, | the English, while they rely chiefly on De V’Isle’s method, I It may seem to some that the results to be arrived at are {| will employ all the others except the heliometric, while o not worth so great an outlay, but the general voice of the the Germans depend mainly upon the heliometric method. i non-scientific as well as of the scientific world has contra. | The French and Americans have chosen their stations "dicted this. Wherever knowledge can be gained it is worth | with reference to photography. The Russians are to being gained ; and when individuals are unable to bear | compare observations of all kinds with different nations. ‘ye the cost, it is fitting that the expenses should be incurred These countries have all co-operated in the most har- Hie by those governments that are really the gainers from | monious manner, partly by correspondence, and partly by a Many scientific researches for which the investigator him- | the personal visits of astronomers to different nations. self frequently receives no reward. But apart from this, Although the observations are to be made at the end of “, these expeditions will lead to most valuable results. The | the present year, the actual reduction of the observations eG sun’s distance being known, the Lunar Theory may bevastly | will take so long that we cannot hope for the complete a improved, and it will be possible to determine longitudes | and final results as to our distance from the sun before u¥ with much greater accuracy than at present. Still more | the year 1876. At each of the British stations the ol. i” will the tables of Venus be capable of re-adjustment. | servers will remain at least three months to determire iw Even now we can calculate her place with great | their longitudes. a accuracy, and this is fortunate, since it enables us Here we may leave the subject. The preparations are ,  '0 predict the exact time at which Venus. will for the most part completed ; many of the observers of ‘” first come in contact with the sun, viz. 1874, Dec. | different nations are on their way to their various posts. 8d. 4h. 4m. The error to which this is liable, owing to j It Says a great deal for the civilisation of the world that te the tables, is not likely to excced five minutes. Mr. W | on December 8 of the present year those quarters of 3 HLM, Christie, chief assistant of the Royal Observatory, | the globe will be thickly studded with emissaries from so , has determined the probable crror in the calculated time many nations to observe an important astronomical phe- "Of contact arising from this causc.* He has employed | nomenon. fF observations of Venus taken at this node at the following It will be well to conclude this series of articles with a © dates :—1872, June 28; 1873, Jan. 18; 1873, Sept. 14; | statement of the arrangements which have been made as fhe has thence deduced the error in the tabular position | to observers on the British expeditions. It is eatracted * Monthly Notices of the R. A. S. xxxiv, 300. from instructions published under authority :—
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Appointments of Observers to the several Districts of Astronomer Royal. The districts of observation and the ( Observation, and Subordination of Observers observers will be the following, the name first followin ? : ___ | that of the local chief being that of the deputy, who will 
1. Capt. G. L. Tupman, R.M.A, is head of the entire / if necessary, take his place :— , , 

enterprise, and is responsible through the Astronomer/ 3, District A. Egypt: Chief, Capt. C. O. Browne, R.A. 
Royal to the Government for every part. Every observer | astronomer ; Observers, Capt, W de W. Abney, RE. 4 
is responsible to ae Tupman. — astronomer and photographer ; S. Hunter, astronomer. " 

2. When the aif erent erpciiuiGiis ace separated, ie oh Dienst B. Sandwich Islands: General Chief, Capt. 
b: s in each district of observation are responsible |G. L. Tupman, R.M.A.: Deputy, i 

to “the ical chief of the district, and the ehiek to the | Forbes, pn» Piety Mi macexentyy Brot Gh 
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Fiu. 19. - Photo-heliograph of the British Expeditions. E 

Sub-divisions of the Sandwich Islands :—Honolulu : 7. District E. Kerguelen Island: General Chief, R 
Chief, Capt. G. L. Tupman, astronomer ; Observers, J.| S. J. P ; D ie ty, Li Corbet, ee 
ve Nichol, astronomer and. Photographer's Lieut. F ? & RN Say Replys, WT meseeags, ital. i. © '’ e 

msden, R.N., astronomer and photographer. Hawaii: | Sub-divisions of the Kerguelen Island :—Christmas - 
Chief, Prof. G. Forbes, astronomer ; Observer, H. G. Harbour : Chief, Rev. S. J. Perry, meen aul pho- 
Barnacle, astronomer. Kauai : Chief, R. Johnson, astro- | tographer ; Observers, Revs. W. Sidgreaves, astronomer ; ‘y 
nomer 3 Observer, Lieut. E. J, W. Noble, R.M.A.,, astro- ! Lieut. S. Goodridge, R.N., astronomer ; J. B. Smith, “4Y 

re astronomer and photographer. Port Palliser: Chief, _ 
5. District C. Rodriguez: Chief, Lieut. C. B. Neate, | Lieut. C. Corbet, R.N.; Observer, Li i 4 

R.N., astronomer ; Observers, Cc. i, Burton, astronomer | R.N, , , ua Eee ae Col = 
and photographer ; Lieut. , Hoggan, R.N., astronomer} 8. In addition to these gentlemen, three non-com- Ay 
and photographer. | missioned officers or privates of the corps of Royal = 
yt District dD, Christchurch (New Zealand): Chief, | Engineers will be anached to each of the five districts, = a 
: ajor H. Palmer, R.E. ; Observers, Lieut. L. Darwin, | and will be under the direction of the chief of each a 
i a0 astronomer and photographer; Lieut. 11. Crawford, district. mm. .N,, astronomer. Georcs Forsss # 

x
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it ATOMS AND MOLECULES SPEC TRO: ee The other two are ae qt is a “channelled Space” . €s a metalloi rum ; imi 
Wh SCOPICALLY CONSIDERED * Spectrum in the case of hydrogen ig referred” by anes . 

It. 
Stewart, Schuster, and others to an impurity. I have before 

We RY 
referred to temperature and told you that the temperature of a 

ney, RF T now pass on to another part of my subject, Bunsen burner is enough to set an atom of sodium free from its 
NOR, 7. When low temperatures are employed it is generally acknow-. combination with chlorine and make its vapour give us a bright 
hid Cy ledged that there ts an important difference in kind between the | line. I have told you we cannot do this in the case of iron and 
1 Patt spectra of metals and those of metalloids, taken as a whole.+ other substances, “We may say then that we have there a first 

Spectroscopically it is more easy to define the difference be- | stage of temperature. Many monad metals give us their line spectra 
tween these two great classes of metals than the chemists among | at a low degree of heat, Take some dyad metals such as zinc 
you would imagine. I will ask you to take the Spectrum of | and cadmium; this first stage of temperature will only make them 
the third class of stars as being as good a representation of the | red or white hot, a much higher temperature is required to drive 
spectrum of a metalloid as anything I can place before you. It | them into vapour. We get the line spectrum from sodium ; do 

| ey 

| | | i| nl 
} ( 

; . i j |} i | | i| j j | | 

RO BH || HUE l ‘if i Hie i} Haid | h | hal dh Te A TAT TR a AAT le ia AL HH A alll a TE Ta | ial | 
‘Ba | ok i | | i it : i | WA ee i PTE peel a inal i j ih ae a eee A Hi ail Ty: le fi |i h 4 ff Hh | 

! LTB et UE UT ea dE TOE We Piet i LE HEAT 45 42 41 40 Fic. 3.—Copy of a photograph of the long and short lines of iron between wave-lengths 4,000 and 4,300, 
we get that from cadmium when we have melted cadmium ? itself. Thus the salts of strontium have each a distinct spectrum. 
We do not.. That is an excessively important point. The first | Take the particle of N,O,. The absorption spectrum of this gas 
stage of temperature, which gives you a line spectrum in the case | you now see on the screen. This particle has a vibration quite of 
of sodium, is powerless to give you such a spectrum in the case of | itsown. Now it is a gas which it is perfectly easy to dissociate. It 
cadmium. 

_ | is easy to turn it from N 20,toNO,, We introduce a new spec- 
A second stage of heat at least is therefore required to get | trum. These facts—and they might easily be multiplied—show aline spectrum. If I take sulphur, dealing with it by means of | then that a compound particle is a perfectly distinct physical absorption, and heat it, I get a continuous spectrum at the first thing, with vibrations, rotations, and free paths of its own. There stage. I increase the heat to the second stage, what do I get | is no apparent connection between the vibrations of a compound then? A line Spectrum, as I do in the case of sodium? particle and those of any of the substances which make up that No! A spectrum like that of the star in the constellation | compound Particle. Hercules, not a line spectrum at all. I apply still a higher, | 9. Inow come to another important point : On the whole certain a third, stage of temperature and then I get a line spectrum. | kinds of particles affect certain tarts of the spectrum, Take the 

Inthe case of the metalloids we have thus three Stages of heat with | bright lines of the metals 3 if you were to mix together all the known 
three spectra. If there is such a thing as a particle at all, are | metals in the sun, make a compound which should consist of all of 
We not justified in asking whether there is not some difference | them, put it into the lower pole of an electric lamp and photograph 
between the “particular” arrangements of the metalloids, from | the Spectrum, then you would find the Majority of the lines 
those of the metals ? and some connection between temperature | would be in the violet end of the spectrum, scarcely any in the 
and the “atomic weights” of the chemist ? red end. That is the reason why the spectrum of the sun, which 

Before I go further I will throw these results into a tabular | contains so many of the metals, is so complicated in the violet. 
form, which will show you that through these various heat stages | If you combine a metal and a metalloid, you will find, in many 
in the case of metals like sodium there is a great Preponderance | cases at all events, that the vibrations will lie in the red end of 
of line spectrum, and in the case of metalloids like sulphur there | the spectrum ; you will also find that there is a connection between 
is a great preponderance of channelled space spectrum. t the atomic weight of the metalloids and the region of the spec- trum in which their lines appear under similar conditions, You have, in fact, simple particles and short waves, compound Na, | Ca. Ss. particles and long waves. Nor is this all, In many cases we ___— ; ————— |__| tind both ends of the spectrum, and in many cases the more re- 
Fifth stage—spark | line spectrum | line line frangible end only, blocked by continuous absorption. This 
Fourth stage—arc line line channelled space | OCCurs so often in absorption spectra that one is led to suspect 

Third stage—white line () channelled space | that it is due to some arrangement of particles. 7 7 . 10. Here is another proposition: J the case of metalloids, and 
Second stage—bright line oes ab channelled space compound gases containing? them, the spectrum to a large extent 

. . . blue . depends upon the thickness of the vapour through which the light 
i, ; First stane of heat— | line continuous spec- | continuous ab- basses, and often, if not invariably, the absorttion increases 10 

(ie = Gull’ red heat frum ee the | wards the ved end as the thickness is increased. 
Here is one of the points of the most extreme theoretical im- 

I 
portance, and one about which least is known, There is a state. a 8. I next state that 4 compound particle —that is a Particle con. | ment in Prof. Maxwell's book, that if you take a metallic vapour r” iting of two distinct elements—has a vibration whichis as peculiar | and employ a great thickness of it, you will get from it the same 

, M40 Stself as the vibration fa particle of an element is peculiar to $Pectrum as you would from a small thickness of great density. 
Be 

this is Prot. Maxwell statement; I venture to think that E t Since ce ome 7 delivered Prof. Roscoe has establithed the exist this is ‘somewhat Soabttils Ma fee ee rae iis 

ence of new spectra of sedium wes potassium closely resembling the well. | SP@ctroscope can offer the physicist a million of miles or a 
,,, known ones of the metalloids. 

millimetre to work with, and one would think that such a 
hE Bnce hi eee thas carried nis branch of the research difference should be enough. If I had a tube with a bore 

it seems one w ing of attention o} cis i 2. i i i . 

L mae and tae oe well seknow ledge athe en Bonet of the size of the lead in this pencil, and had some hydro - Mectra do truly represent different “particular”. 1 eeregations, the contrast . , 
{ ORF between the extremes of metals and metalloids will beyond question. The | * By an oversight last week the illustration here referred t) was inserted 

Yesult marked thus ¥ I have added from later work.—J.N. L, instead of the present one,—-J, N. 1. ni
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gen gas rendered incandescent, you would see a line of a | main consists of red, yellow, and blue, the red and the blue rays ( 

certain thickness, with a certain pressure, Looking through | are doing something in a substance which only transmits or re. 1 

thesun’s coronal atmosphere in an eclipse, you picrce seven oreizht | flects the yellow hight; put the gold leafin front of the lime light j 

hundred thousand miles of hydrogen gas, Thethicknessof the lines ; you will see whether the yellow light docs or does not suffer 9 

is the same. Various thicknesses of sodium vapour do not alter | any chanve. ‘The yellow has disappeared ; you have a preen j 

the thickness of the lines. But if we pass from metals to the | colour; the red and blue are absent. ‘Whe gold leaf is of exces. (q 
metallvids, then ccrlainly one is prepared to go on with the pro- | sive thickness. What would happen could I make it thinner? i 

fessor to any extent. | can show you how true his statement is | Its colour would become more violct. his I have proved , 
photographically, There is considerable intere-t attached to the | by using aqua regia. But here is a solution of fine gold, " 
question whether there 1s or 1s not any chlorine in the sun’s outer , which Icts_ the red light through. Its particles are doing ‘ 
atmosphere. I have endeavoured to setile this question, con- | something with the blue vibrations, or cice versd. Now 3 

trasting the absorption chlorine s pectrum with the solar spectium; | what is_ the difference—the ‘*yarticular” difference between a 

different thicknesses of chlorine have been employed. It scems | the gold in this solution which is red, and that which is yellow 3: 

that, if we take the metalloids, the absorption of a small thick- | by reflected, and green or violet by transmitted light? It is a f 

ness often takes place in the violet portion of the spectrum. question worthy of much study, especially in connection Vy 

Now can these results be harmonised? Ilere I acknowledge | with my ninth proposition, Tere are some more cxperi- am 

we tread on very difficult ground, and with our present knowledge | ments. I[ere is some chloride of cobalt, which is blue. I wil] if 
it would be perhaps best to say nothing ; but 1 am not sure that | put it in this test-tube, to which T will now add water. You see ( 
this would not be scientific cowardice, so I will ask, under all | it turns red. I content myself by asking why it turns red? We , 
reserve, whether the fcllowing explanation may not bea probsble | take some chloride of nickel, which is yellow, and put it into Y 

one? With metallic vapours the lines, though not widened as another test-tube : we add water, and I think you will soon see pl 

they are widened by creat density, are certainly darkened, but all | it turns green. Tirst question—Why this change? Second ques. __ Ph 

the lines are not visible—only the longest, generally. Now if we | tion—Has the green colour of this solution anything to do with ji 
assume that the channelled space spectrum of the metalloids is | the red colour of the solution of gold? wo 

really, even where it appears continuous, built up of lines,* then I ask these questions because I believe the spectroscope will is 
the darkening of these lines by greater thickness will not only in time answer them. qui 

make those darker that we see with a small tLickness but bring I hope you will acknowledge that the spectroscope has toa yx 
others into visibility; and if this goes on till we have a very great | great extent vindicated the theory stated by Prof. Maxwell,  @ar 
thickness we may have an immense difference in the appearance The question is, Ilas it taken us further? Perhaps not yet, but *) xi 
of the spectrum. I think it will be found that what chemists picture to themselves a 

11. Some of the vibrations wie very closely connected with others, | as the atom, as contradistinguished from what they weigh, “st 
as evidenced by repetitions of similar grouts of lines in diffcrent and physicists the molecule, is that particular atom, mole- |2 
parts of the spectrust. cule, particle, or whatever name you may choose to call it, te 

Here we are brought face to face witha revelation of the which with high-tension electricity gives us a spectrum of lines, ioe 

vibrations of particles, which, if I am not mistaken, will be made ; You recollect that I said that in many of the monad metals it was 2 
much of by the mathematical yhysicist in the future. obtained in the first stage of temperature ; in the case of the §*- 

I will content myself by siving two or three striking instances, | dyads and metalloids with higher stages. If the true atom be = 
first noticed by Mascart. You will see that the longest line | that which gives a line spectrum, many anomalies will fall to a: 
is at work in all of these. the ground. These are questions the spectroscope raises. If = 

In sodium we may say that the longest line is double ; I refer | you allow that in the line spectrum an atom is at work, in chan- E 
to D’ and DD”. All the lines are double. nelled spectra and continuous spectra molecular aggregations, you Zz: 

In magnesium the longest line is a triple combination. This is will see at once that Prof. Maxwell and others will be able to get 7 

repeated exactly in the violet. a much sharper definition of atom and molecule than they have ~ 

In manganese we may almost say that the same thing happens, | now ; and though atomsare little things, you krow they lie at the [- 
but the pheyomenon is much more absolute in the case of those | root of everything, and time spent in investigating them will not a 

particles such as sodium and magnesium, which, on other | be lost. - 
grounds, I suspect to be of the simplest structure. J Norman Lockyer - 

12. Our knowledye of the vibrations of particles -1ill be ficom- T 
plete until the vibration ts known from theextreme viclet (tniisitle) | I = 
to the extreme red Cneisitl), Inthe meantime great help ma arty) > "7 ry a 
be got from inferenccs, aud, in the case of metalloids at low tent | 1 BOTANIC O-sLOLOGICAL ENCE RSION INTO = 
peratures, from the pusition of their continvous absorption ; and THE GRASIPLIANS i 
it Is a question whether light may net be thus thrown upon the HE Scoitish .\lpine Botanical Club is wont to hold a = 
opacity of some solid sul.stances and the transparency of others, T . : -minel 1 huntins and ~ 

I think it not too much to sav already, that in the case of some |... Spring meeting for ming ed plant- unting an el 
gases and vapours which are apparently transparent it is as cer- viviality in some Highland district where the .\ipine flora t 
tain in some cases that their absorption is in the ultra red, as it | © be reached at not too great a distance from oat- be 
is certain that in the ca-e cf others the absorption is in the ultra | Cakes and whiskey, The Geological class in the Univerr  § 

¢ violet. And further it is probable that this absorj-tion is of the | Sity of Edinburgh is in the practice of terminating Its . 

continuous or channelled space kind—in other words that no gas | labours for the winter by taking an excursion of a week’s -_ 
is “fatomic ” in the chemist’s sense. duration to some part of the country where professor and ~ 

13. front the fact that wwe have lines in the sfechia of ceitpound | students can tind interesting rocks, with enough of food i 

gases, i would be haveitous (affirm that the avgregate, wich, | (such as it may be) to eat, and of beds, or shake-downs, = > 
wuth the highest HENSON Peer We CLK employ, Qaves us fine | to sleep on. ‘This year the two bodies, drawn together “ 

spectra, could tel be lveken ah if a sll higher dissociating Poor perhaps as much by animal spirits as by scientinc enthu- {+ 
could be omployad, tat. seen " . at vatherine Clova ~ 2 

This proposition has a bearing on the celestial rather than on | siism, coalesced and held a conjount Sac. ee ell E'S 
the terrestrial side ofthe inquiry, and as my time is drawing to 2 —a lonely hamlet on the I orfarshire _Grampians, W = 

doce Tall vefpa: 7) * ; —S known to botanists for the richness of its Alpine tora, & 
close Twill icfrain from cenisicings upon il, | . . moe ° . . . > 

Theve is rnother branch of the research [ant anvyious to! and to geologists for its glacier relics and its ancient is 

bring to your notice. [can Co this better by experiment than | metamorphic rocks. The following notes by the respecuve 1” 

by a simple statement, | leaders of the plant-seckers and the rock-hunters were j= 
The substance which you sce here isa piece of gold teal; itis , communicated to the Edinburgh Botanical Society on the =" 

yellow, a you know, but cold as sometimes blue and sometimes | 10h ult. oS! - 
red, Et must he portes ty clear to you, that if particles vibnate 1 Dotamicald Notes by’ Profi PaZour.—Oon Friday, Apnil - Ss 

the colours Of aibstuneces aust lave something to do with the -4, the botanists visited the lower part of Glen Fee and ee 

Vilations, AW the colours have saiything to do with the particles | the western side of Glen Dole. They specially examined => 

Hanust be with thei vibration, Now as the spectrum inthe» the rocks in Glen Fee, where Oaylrepes cassfestrts grows ~ 
val - : = of ay, ‘Vhalen’s beautitul vescarches car the speetium of iodine quite Tear out and along with the plant took specimens of the rock fof 

this view. the determination of the geologists. They also visited gis
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tang the rocks ait the upper part of vilen Dole, where stra | ng a8 the chills and mists of these high regions forbid 
ofthe gt galhs apiius grows, These ro cS are very richin p ants ; | the further ascent of the plants which, swarming over the 
t dows te they consist of remarkably twisted and contorted wneiss, : country, have driven these northern forms step by step rou haves = specimens of which were collected. The vegetation of | up into these high srounds, It is well-known that the dle sig the glen was in an advanced state, and some plants were Alpine flora is richer in individuals and in Species in 
matey’ gathered in flower which rarely blossom so early, Among the castern Grampians than anywhere else in Britain, A 

US T hates them may be mentioned—.-/ 7-7, WAIPRVIOS UTA-UPST, Daw number of plants are found in no other part of the country 
NON of fe» UEEON TIES ADEA, ANIM ONG NOMOV OST, MaAVaca oppos?= | and even in that district several are restricted to mere 
ais py S fife’, forming large pink patches on the rocks ; Zvsu/a isolated rocks in some glen or some bare mountain brow. 
tee a campestris, Empetrum iisvun, Eriophorum vaginatum, | The question proposed to the consideration of the geolo- ee ey and Cardamine hirsuta. Among the other plants noticed | gists was whether any geological reason could be given map in flower in the glen at Clova were: (Vex europea, Savoth- | for this remarkable distribution, and particularly whether wtuls : amnus scoparius, Genista anglica, Prunus avium, and | or not the nature of the rocks had had anything to do with 
ome nes Ranunculus ficaria. Among the plants not in flower | it. 

. bidhishs 2 which attracted notice were: Silene acaults, Sarvpraga Some attention was accordingly paid to the habitat of Kye Aypnoides and atiodes, Drab vant, Pyrola media, | three of the rarer and more local species. The Asfra- Vibes rotundifolia, secunda, Ori ba rentpormis, Guaphaliuim galus alpinus was observed on hard quartzose schist, high llow, ex. supinum, Drvas octopetata, The following ferns were also | up in Glen Dole ; the crag on which the Oivfvoprs cam- CRN R lige, gathered : Lastred oreoplerts, Athyrium filivfemina, | pestris flourishes is a mass of singularly twisted and age) ke Polystichum lonchitrs, P. acileatum, Polypodinim alpestre, | gnarled quartzose gneiss, with hard siliceous ribs projecting cantiey P. vulgare, ASplentum viriic, 21, trichomanes, Botry- from its surface and showing thecrumpled nature of the rock. chium lunaria, and ~lllosorus crispus. All the species of | But in neither of these cases does the rock apparently Be Se oyey British Lycopods except ¢vundatum were gathered. Mr. | differfrom many other crags in the neighbourhood, where WB. Boyd collected some good mosses, including 7y7- | the peculiar plants nevertheless are not found. In the case eto chostomum vlaiucescens, confined to the rock in Glen Fee | of the Lychnzs alpina a special case seemed at first to be 
o Pelle on which Critropis campestris grows. It occurred in | made out in favour of a relation, or at least a coincidence ‘“48U2: considerable abundance and in fruit, of a local plant with a local rock ; for the locality noted (e On Saturday 25 the party again went to Acharne, and | as the habitat of this rare plant was found to present loin ct thence up Glen Esk to Bachnagairn, and by Loch Esk to | shattered knobs of serpentine projecting through the turf, ese the White Water and Little Gilrannoch, Again the day | and on these knobs the Lychais grows, together with the oe was all that could be desired. The snow near the sum- | Coch/learta officinalis and the -lrmeria maritima. This tae mits of the hills was very refreshing, and on one we had | rock was not observed by the party i siti in any other ‘intwe;, a sufficient extent of snow to give us the benefit of a glis- | part of the district examined. Before it was quitted, how- litte mes Sade with our poles. This day the botanists and geolo- | ever, one of the botanists, who strayed farther over the ona WE gists kept together. We specially examined Little mountain, returned with a piece of mica-schist, as tle CHSC ne Gilrannoch, one of the rocky summits which is interesting | rock on which the same plants were found growing only bhilvikic as yielding the Lychnts alpina, one of our rarest Alpine | a short distance away. It appeared, therefore, probable argzgzz’ plants, and associated with it dwarf specimens of Armmeria | that, at the most, difference of rock can have h ‘d bur a mM maritima and Cochlearia officinalis, the Alpine variety, | very slight influence in the survival and present distribu- ciewats and Lusula spicata, The rocks were specially examined | tion of the Alpine flora. AE by the geologists. A much more effective influence may be traced to the pal et On Monday 27 the botanists examined Loch Brandy | general physical geography of the country, and especially . and Loch Wharral, and the rocks around them. We | of the eastern as contrasted with the western districts. Mb Noticed particularly the vast crevasse formed at the top | The richness of the Aberdeenshire and Forfarshire moun- _— of the Snubb by the separation of a great mass of rock, | tains in Alpine ylants, as contrasted with those of _ which is gradually giving way, and will ultimately be pre- | equal elevation in Invernesshire and Argyllshire, has (fot. — cipitated into Loch Brandy. Sarifraga oppositifolia was long been a familiar fact to botanists, The cause seen as formerly in fine flower. Azalea procumbens was | of this contrast seems referable not to any difference also gathered. In Loch Brandy Jsoetes lacustris and | in rock and soil, nor to mere differences in height ; 8" Lobelia dortmanna were met with. In ascending the | it appears to be explicable by the much greater breacth “a mountains this day we saw a fine effect produced by the | of high ground in the east than in the west. Every- weal- thick white mist resting in the valley, while we were on ' one who has ascended some of the Grampian ridges re- su. =< the mountain above it enjoying clear sunshine. Among | members the wide undulating moors Which spread sat: — the mosses collected by Mr. Boyd during the trip may be | out before him at, heights of 2,000 or 3,0c0 ft. The sum- ftem2 — noticed—Grtaninia unicolor, G. doniniana, Leucodon mo- , mits are not peaks, so much as huge swills or mounds mio?” vensls, Andrea campestris, and Hypnuum catenulatum. ‘rising higher than the rest of the vast tableland. In ere pues? 2. Geological Notes by Prof. Geikie-—The main ob- ; the western counties, however, the cragey mountains ote? ject of the geologists of the excursion was to obscrve | tower often into sharp ridges. They are deeply trenched oss" some of the phenomena of the metamorphism of the | by glens and arms of the sea, So that relatively a smaller au district, to note the morc prominent minerals, to ' area of land rises out of the ordinary lowland vezctation scl" trace the remains of old glacicrs, and to connect into the chiller regions above. Add to this that the In- jergt- the general structure of the rocks with the forms of | vernesshire and Argyllshire hills lie hearer to the wp" hill, valley, crag, and ravine into which they have been | warm winds and currents of the Atlantic, and that the ty Av” Carved, Incidentally, however, they took part in some | Grampian uplands receive the Prevalent south-westerly ad “* of the botanical work, their attention being specially | winds after they have been chilled by passing over many ythete — directed to the Alpine flora and to the circumstances leagues of hia cold mountain ground. It is in these K-fot'” under which some of the rarcr Alpine plants occur. ‘There eastern parts of the Highlands that snow lingers longest, soc! can be no doubt that, as pointed out by Edward Forbes, widest, and deepest a good indea, indecd, of the greate: _ our Alpine flora is descended from that which was senceratl severity of the chimate, These facts tre sugested: as nfru* Over these islands during what is known as the Jast Ice affording some explanation of the comparative abundance ial! age, It has been supplanted in the lower districts by the of the Alpine flora in that part of Scotland. lly OB vegetation which has come in with a milder climate ; and Why in that limited district certain plants should be on it survives on the bleak and cold mountain ridyes only so restricted to mere isolated rocks is a question to which ye long as it can find its congenial temperature there, or so | no intelligible and satisfactory answer can at present be y a 

i
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given. But even more perplexing is the problem pre- hidden among the anthers, the other projects at ri ht ' 
sented by the survival of maritime plants upon some of | angles into the opening to the tube of the corolla, so that i 
the highest and bleakest mountain-tops. In such por- | it must necessarily be struck by any inscct entering the 1 tions the Cochlearia or scurvy grass, the -lrmerir or | flower. ‘The only visitors to the flower scen were two : 
sea pink, with S7/eve maritima and Plantago maritima, | species of humble-bee, Bomdus pratorum™* (female) ang i 
are found abundantly. They are poor dwarfed forms, it | Axthophora retusa (female), the former in large numbers, = + 
is true, when compared with their contemporaries | the latter much more rarely. From the position of the : 
on the coast, so that the latter habitat is evidently | stigmatic surfacc, both it and the stamens must be struck ‘ 
more congenial to them than the bleak uplands. De- | by about the centre of the head of the bee; and it was on : 
scendants of the old arctic flora once indigenous in | this part that the greater number of pollen-grains were 
this country down to the sea-level, as it is in northern | found, and proved to belong exclusively to this species, i 
Scandinavia at the present day, how have theycome to | In no single instance was a hive-bee secn to visit the i 
be left on our mountain tops? Were they maritime | flowers; Miiller states that they obtain the honey from th 
plants originally, and have they been carried up by the | this species entirely by sucking it through holes bitten in WH 
gradual elevation of the land? This would involve a | the corolla by Bombus terrestris. bo 
former submergence of the country to a depth of at least In Lamium purpureum the difference in length be. | by 
4,000 ft.—a limit much beyond that suggested by other | tween the two pairs of stamens is less considerable and ast 
geological evidence. Or did they form part of the gene- | the anthers are consequently closer together, both branches T 
rally distributed flora whereof some species keeping to | of the style being bent forwards into the mouth of the Uy 
the shores have been able amid bare rocks and salt spray | corolla, as shown in Fig. 2. Although hive-bees were ia 
to maintain themselves there ever since, while farther | constantly hovering over the flowers, in no single instance E 
inland they have succumbed to the march of the invading | did I see either them or the humble-bees visit this species; wr 
Germanic flora, and have been allowed to struggle on in | the only insect observed to settle on it being a butterfly 0: 
dwarfed and stunted forms only on the bare chill moun- | (Vanessa urtice) twice. ie 
tain tops, whither the invaders did not care to pursue The position of the parts in Mefeta elechoma is very = them ? different. The two pairs of anthers are at a consider- os 

Some light might possibly be cast on these questions | able distance from one another (Fig. 3), and the length of be 
by an examination of the contents of our older peat- Ze 
mosses. There is reason to suppose that some of these Wis roe 
mosses may date back into Glacialtimes. It would be | a {e: 
interesting to discover whether among the plants whose ba ‘\ sx 
remains went to form the peat any northern species Ma NN is 
could be detected no longer living in this country, even Ws \ \ : [— 
in our Alpine zone. This line of inquir; is now being ff Chat Be (A eats _ 
prosecuted in Scandinavia, and it is suggested to the ae | SOME EE lee 
botanists of Scotland as a fit subject for their attention. } ty: BN pak A XY The more purely geological work by the brethren of a WW pe be ; i | 
the hammer during this excursion, whether when with the “x | hi Ae LE | | =. 
botanists among the Grampians or afterwards by them- ra en cis n 
selves along the shore between Dunnottar and Aberdeen, \ {| hi i S| He (=: 
is hardly appropriate in a communication to the Botani- mT pe CY \e co 
cal Socicty. : i j I i me 

caf i | = 

ON THE FERTILISATION OF CERTAIN | ri _ | yo 
LALIAT.E | I by = 

pt 
\ {N the early part of April of the present year I had an | =- 

opportunity of watchiny somewhat closely the mode Fig. 1 Mia. 2, Fis. 3. E. 
of fertilisation of some species of Labiata, on which some | F<. te Laveture ait; stamens, style, and stigma. Fig. 2.—Lamium gee 
notes may be interesting. ‘The species observed were the ‘tamens, style, and cage” and stigma, Pig. 3. epee sects 
three most abundant of the early flowering representatives E> 
of the order, Lamium album, Le purpureum, and Nepeta | the style is such as to bring the stigmatic surface con- |; - 
Slechoma ; the post of observation a bank covered by the | siderably beyond the longest pair, and projecting beyond =|. 
three species growing completely intermixed, just outside | the mouth of the much smaller corolla. The flowers _. 
a cottage-garden where were several hives of bees; the | were profusely visited by the hive-bees from the other a 
time occupied, several hours on three sunny mornings. | side of the hedge. On no single occasion did I see the __ 
The point which intcrested me most was the constancy | Bomobus praterum, of which such numbers were flying  j>= 
with which the same species of insect confined its visits | about, even attempt to enter the flower, and the smaller f= 
to the same species of flower, notwithstanding the close | specics, Anthephora retusa, only twice; and on each of = f=: 
proximity in which the three were growing, this being | these occasions she immediately came out again and R- 
perfectly in harmony with Mr, Traherne Mogeridge’s ob- | began industriously to wipe the pollen off her head with S- 
servations of a similar character respecting the visits of | her fore-legs, as if she disliked it. Owing to the much ee 
Insects to fumitorics and other flowers. smaller size of the flower, and the greater length of the |, - 

My conclusion is not based merely on actually noticing | style, the part of the body of the bee touched by the ls 
the visits of insects, but on the microscopic examination | stigma is very ditferent to that in the Lavcium album, 
of the pollen collected on the captured insects. For this | namely, the back of the neck or even of the thorax = [> 
purpose the pollen prains of the three specics named offer | Hence even if the insect should visit the two species on the “ 
unusual faciitics, those of Laman alum Deing yellow, | same journey—which, | should infer, is not usual—the [= 
of 1. furparcum red, andot Vepeta vlechoma white, pollen of one species would not casily be wiped off on tof 

In Lemon albvm Ne lenpth of the styleis such as to | the stigma ot the other. I did not observe any plants of 7 
bring, the stisamatio surtice exactly on a level with the | the ground-ivy with the “female” flowers described by z. 
anthers of the shorter paar of stumens, as represented in * In this and all other instances I am indebted for the determina” 
Big. t; one branch of the style is nearly straight and is | ihe insects to the kindness of my friend Mr. Edward Newman. oe 

‘ *
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— ; Ce ee ee ST te ee wee ‘ nis Miller, with which one is familiar in the case othe wild , he het or those on whom the honorary depree of ILD, is 
ete thyme and other ate re yee ee “bitten off 0 be conferrec at the Aapproachine Cambridge commencement is eh My in this particular loca nen " : 1 « pnt bee inasmuch very numerous, We have urcady mentioned some Nimes 3 the 
fens depredation which 1 attri uted to the lve ces, ‘ Ne following is a list of the men connceted with Scicnce who are to 

INTE nn as the same was the case in other habitats near hives, | receive the honour i—Sir Charles Lyell, IRS. - Sir James itn but not in those at a greater distance from cottage- Paget, F.R.S. 5 M. Leverricy of the Paris O] vatory » 
“ty . ly other flowers growing on or near the , ’ *Coauis Observatory ; Joa- 

NUst be gardens. The only o S § on “ chim Barrande, of the Royal Society of Sciences of Prague 
adi same bank which I observed the bees to visit were the George Bentham, VRS.» ong vWIh y re Trees of rague ; erin dandelion several times, and Tevensca buxbaumit once, 5 , me abe Wiliam Lassell, IRS, 0 ten At this early period of the year the following species of We have received the prospectus of a new « College of Vidys, Insects were captured Mulke me of nine “three kings Science and Literature,” which it is proposed to establish at 

1 : ‘ 5 . . Toc : , 

he boners with rn eit this, Cone unless under < ‘nonyms which 1 fail Bristol for the . South and West of England and South \\ ales, 
bass " ue cognise. Hymenoptera, . Lis. mellifica, *Halictus euch ato if properly organised, would no doubt be of 7 lugubris, ¥Anmaena nai, ol. warvans, and A. nitida,; sistant Na? as me enw and Important districts are far nse Diptera, *arvepius clypeata and Evistalis arbustorum , various inductee er “se m which the Sciences applied to their ‘ted Colecptera, KL pion QPIicans, | _ i custrle an be studied. Ju ging rom the prospectus, Shot The sloe was abundantly visited by *And) cna fuluicrius | the organisers of the scheme have sound notions of what such hin (Hymenoptera), beth male and emale, and 1 eles an institution ought to be, keeping in view as models Owens Sion fenax (Diptera). On opening ee ab ome ee € la Ke College and the Newcastle College of Science. Balliol College ith it was found to contain a hich twas hen feeding and and New College, Oxford, have come very liberally forward in inv a fom longing tot e Species on w nf f I Ing; aid of the scheme, having offered to contribute towards it 300/. 
v= tothe dandelion, mixed wit ‘te ' ME epee anne at | ayear for five years. It is cstimated that a capital sum of 

hiss Pine the opaiee ee cpparen : ad "previously arrived, ; $:000/ will be required, and an annual subscription of 3,000/, at coy that the S\rphide are large consumers of pollen. The | for the first five years secured. It is, however, proposed to dtelas. abdomen of the Hymenoptera, on the other hand, con- | COMMence operations when such proportion of these amounts tained but a very few pollen-grains, which might easily | has been guaranteed as may justify the expectation of success. have been sucked up accidentally along with the nectar ; | A public meeting is to be held at Bristol on the rth inst. to and this was also the case with the hive-bee, the grains in inaygurate the undertaking, which we sincerely hope will be this latter case belonging to the dandclion, taken up heartily by those interested in it. PRE IE 
ALFRED W. BENNETT Mr. W SavILLe Kent, FL S., the late Superintending - FLL SS IT Naturalist of the Brighton Aquarium, and formerly Assistant a NOTES in the British Museum, has been appointed to the control of N ; .o. . {the Manchester Aquarium, TLis aquarium being constructed 

‘ THE Cambridge Muscums and Lecture Rooms Syndicate, in cn the “ci:culating” principle, advocated by Mr. Kent, and their eighth annual repcrt state that the Regius Professor of it being, moreover, intended to make the building subservient Physic has again called their a.tention to the urgent need of | rove to the instruction and education of the masses rather than ‘, better accommid..tion for the medical examinations, Among for the realis:.tion of €xiracrcinary dividends, we may anticipate 
"the additions which have been made to the collections in the from it sci.mtific results of the most gratifying sort, The tank several museurs, the bequest of the late Mr. M “Andrew, BARS. frontage of the Manchester Aquaiium presents a length of no of the whole of his collection cf shells and other specimens, de- | 1... than 750 ft, an amount exceeding that of any aquarium serves the first mention. It is of the highest scientific value. A yet constructed. An ample cuarantee of the encouraging most interesting ccllection of Luman crania, made by the late Dr, support this undertaking is likely to receive at the hands of Thurnam, of Devizes, has been presented to the Museum cf the public is shown by the retumns for the first week of its Cpeninz, 

Human Anatomy, through the liberality of Prof. Humphiy. A the visitors who passed thiouch the gates during that pericd num- 
f. Series of Devonian fossils, of great beauty, presented by Lady Lering over 19,060. ° ~ i: Burdett Coutts, deserves special mention, as also does the con- , *-° tribution of several hundred specimens cf Paleozoic and other Tue Birmingham Natal Utstory and Microse. pieal Soci ty, fossils by Prof. Hughes, and thc gift of 500 sterna of birds by | Whose enterprise we have hed frequent cccasion to speak of, is tz Prof. Newton and Mr. FE. Newton, and of a skeleton of the cx- contemplating the fcundaticn of an aquarium in Birming hn, cas tinct bird “the Great Auk” by Prof. Newton. The building cf | and has bren seeking information ficm the manace:s of various The: the Cavendish Laborsicry is now finished, and the Laboratory is | 2quaria at home and abrea’. The result is not altogether cu- ae open for practical instruction in {physics. As the several collcc- | Couraging to those who de-ire to sce an aquaria standing on its ade tions and the rumber of students in the several departments | own legs as a scientific institution, epart from a tyenzitious etc. e- A increase, the current expenditure necessarily increases. The | tions. It scems that scarcely any casting aquaium pays tats Oh Syndicate are therefore of opinion that the time has arrived | not attached to or dk es net form part of some place of amuse- mn when they are obliged to call the attention of the Senate to the {| ment; and Mr. Lloyd of the Crystal Palace Aquarium cives it hes necessity of increasing the amount of the annual grant to the | 4s the result of his laryre experience that no aquarium evi be t¥¥ Museums and lecture-rooms maintenance fund, They suggest, | made to pay its Way, unarsisted by other attractions, even in the gi! however, that for the current year a special grant of 3007, be | largest centre of population, unless its cost be limited to 3cece.. id + made to the fund. Appended are the reports of Professors | and its annual expenses to soo’, Still we hope that, whether as i Humphry and Newton, and of the Supcrintendent, Mr. J. W. | an independent or as a parasiical insti uticn, the Bocatithan the Clark, which give details of thie past year’s work and the Society willbe brave chouch tu take Slepsto estilvish AM agi TUM iat additions made to the various collections. in that bury cencre, 

iit In a Convocation at Oxford, on May 28, the name of II, Rom the Uweltth Aunaal Keport of the Perruinghaa Pree ype S. Smith, F.R.S., Savilian Professor of Geometry, Fellow of | Libraries Committec, we are clad to sce that this system of it’ Corpus, who had been nominated to the office of Keeper of the libraries continucs to ¢ Hjoy inereasin prosperity. ‘Vhese annual af Museum, by the delegates, in succession to the late Prof, Phillips, | reports furnish a number of Very Interesting statistics as to the Was approved. ‘ number and class of books in the libraries, number and Occupa- 
( 
K 
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tion of readers, books most in demand, &c. The total number | THE first ascent of a balloon over the Black Sea was made on 

of books in the various libraries amounted at the end of last | April 19 from Odessa in the ‘‘Jules Mavre,” measuring 70,000 
year to 69,279, a very large proportion of which are of a | cubic fect. ‘lhe ascent took place at 3.10 A.M. in a north-east 
scientific character. I‘rom the statistics as to books most sought | direction ; but as it mounted higher the wind veered and the | 

after, and the number of readers in the various subjects, we are | balloon went out to sea ina south-east direction. It rose tog | 

glad to see that works of Science enjoy a large amount of | height of 7,000 Russian feet at a distance of about 16 miles from 
patronage, ‘The aggregate issue of works in the reference and | land. The balloon came to ground at Peresadovka, about 29 

lending libraries was 525,610. miles north from Nikolaeff, at Gh. 39m. A.M. 
Mh 

We have received several American papers containing de- AS the serics of annual international exhibitions at South tr 

scriptions of a marine aquarium in San Francisco, California, Kensington 1s to be discontinued after the present year, the io 

It forms part of the many attractions of ‘‘ Wood ward’s Gardens,” Society of Arts have in consideration the organisation of a series | d 
an extensive piece of ground which has been inclosed and Jaid of provincial exhibitions of an industrial character, to be held in fu 

out by a private gentleman, Mr. Woodward, for the amusement the centres of the manufacturing districts. ‘The plan is as yet | 

and instruction of the people. by no means complete, but a principal part of it would be that ren 
the special industries of each locality should be, as far as possible, *f 

Ir is gratifying to learn that the lamented death of Prof. | illustrated in its exhibition, ‘ 

Agassiz will not prevent the continuation of the school of , . Ly . . 

natural history at Penikese Island, the results of which during Noo mee oesday held to the acpanies Institute, * 

the season of 1873 proved to be of so much educational impor. 1 on eee the e me bit ted coe the Ce bs rther deve. | C 

tance. Acircular from Mr. Alexander Agassiz in regard to this veity bor extending its "leaching o the aos ridge Oa j xe 

states that two or three times as many persons as can be accom- | |. The re it of the  ommittee for the the . 

modated have already applied to be received/during the coming Pe ion stated thas nearly 2.000 tickets for the fe pat {2 

summer, and that great interest is manifested to prosecute the | and classes were applied for s the town. toes ctures a 

study of nature under the eminent specialists who have been | ..1.,40q the lectures, and 61 5 the classes The Were oa = 

called to assist in the enterprise. The necessity of a permanent | .. 1 a:dates at the examinatio n. of whom I 56 obtained certifi ie m 

endowment is very justly set forth by Mr. Agassiz, and especially of merit. The fnancial statement was satisfactory, an i the (= 

the importance of means for paying for the services of the men of | oy ex ressed a beli ef that the movement would chert! te Vo 

science invited to officiate as instructors. Hesuggests that provision vctheu tine yu - 

be made bythe Legislatures of the several States forthe endowment Pp ~ 

of scholarships, either by the actual payment of the sum of 5,000 AT a recent meeting of the Royal Geographical Society of a 

dols., or an annual grant of 350dols. The payment of this sum | Ireland Mr. W. Iiarte, County Surveyor, co. Donegal, gavea = 

on the part of any State would entitle it tonominate two teachers | description of “ Supposed evidence of a recent change of level | 

for admission during the summer to the Penikese school, the | in the surface of co. Donegal.” He adduced a number of proofs | 

selection to be made from among those most apt in natura] | that there was a general and rapid depression in the surface of | -= 

history. No charge is made to the students of this school for | the county. Inhabitants had informed him that portions of the 7H 

tuition. It is announced that this school will open on July 7, | coast now covered with 20 ft. of water had been passed over | -= 

and close on Aug. 29. Among the gentlemen mentioned as | dry-shod by their grandfathers. Many bogs also, of which the mm: 

likely to take part in the instruction are Dr. Packard, Pro- | trees were still erect and 2 situ, had been recently inundated. Ek 

fessors Wilder, Morse, Mayer, and Jordan, and Messrs. Putnam, | That the water had never previously reached a higher level he | :> 

Bickmore, Lyman, and others. - proved from the fact that none of the bogs now under water had =z 

| ever been previously inundated, for they were not permeated, as 

THE Annual Report of the Trustees of the Museum of Com. | bogs which had been covered by water invariably were, witha | 

parative Zoology at Harvard College, Cambridge, U.S., shows - fine microscopic sand. The submergence of Donegal was taking 

that that institution is rapidly becoming one of the first of its : place at a rate that was much more rapid than had been sus- 

kind anywhere. Its already large and valuable collections are : pected ; old passes which were used to islands along the coastnow = | 

constantly being added to, and rapid progress is being made in ' no longer existed. The most interesting fact, however, was one v 

their systematic arrangement. The museum is open not only to : brought to light by Mr. Fitzgerald, who found numerous cases - 

regular students of natural history, but to all scientific men who ' of furnaces used by the ancient Irish to smelt the bog iron ore, 

care to make use of it in aid of their researches. Jt isin connec- | but which were now under high-water mark. 

tion with the Harvard Museum that the Penikese School of | i. ; 2 

Natural Ilistory was instituted ; and, between the two, American | THE ravages caused by the 24 rcowsra tasvae7. among the = 

students have rare advantages for the study at least of Icthyo- , vineyards of I rance are becoming very serious. More than | =. 
logy. i 150 various remedies have been tried but without SUCCESS, and o 

| the only hope of many scientilic men is in the introduction of =| 8. 

Tie German Society for Polar Exploration has, itis said, ; varieties of vine which are known to be to a certain extent proof 

purchased the harbour of Kristvig, on the Island of Averio, on ' against the attacks of this insect. Many American kinds of vine = J 

the west coast of Norway, with the intention of making this in : are said to possess the property of resisting the disease for a . 

future the starting-point of German explorations of the Arctic much longer time than the French vines, and steps are being me 

regions. ' taken to introduce roots of these varieties into France. In the “s 

. a, | Department of Hesault alone the produce of wine has fallen 4“. 

Dn. Gkoos, the author of © Les habitations Lacusties du Ite 6 oy fourteen millions of hectotitres to eleven millions : not oaly = 
de Bienne,” in which all the stations in that lake of the Stone is the fruit destroyed by the elieets of the parasite, but the vine ts 

and Bronze ages are described in detail, las just, says the Cons itself is destroyed ina year or two; and one female Phylloxera 23 

mental Herald, pres ute la poem of its kind to the Atchwoto sical s sid to prodbiey two or three millions of young in a yea% *: 

Museum oof the Beme City Library. This is a hatchet of | ° . ze 

Nepliite, Zin. lous, avery scarce kind of stone, and only found AT a recent meeting of the Boston Society of Natural History = (a, 

in eastern Asia, the occurrence of which in the lake dwellings Prof. Morse read a paper on Natural Selection among the Mol+ Sa 

of Switverhund forms an unsolved puzsle. luscs, instancing the usually small siz: of certain species in the |
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The maximum pressure was found to be equal to sustaining a | sive; (c) change of temperature on fall of rain or snow. Ag re. Pr 

column of water 31°73 ft. high. One of the most interesting gards (2), it occurred in cold weather; the wind N.E, oy ne 

portions of the experimen was to determine, if possible, whether | I, and light ; atmospheric pressure about 7mm. above nor. dy 

any other force than the vital action of the roots is necessary to mal ; sky most often clear, but sometimes a mist covered Chrig. re 

produce the sap-pressure. A. black birch-tree was selected, and | tiania, while Frognersater was in sunshine, The author inquires sft 

a root was severed at 1oft. from the trunk, and to it was | at some Jength into the causes of change of temperature with  , 

attached a mercurial gauge. ‘This showed a maximum pressure height, and points out that the elements of preatest influence b 

equal to 85°8 ft. of water, and- proved that ‘‘the absorbing | here are the strength of wind and the relative moisture. The jy 

power of living birch rootlets without the aid of any of the change increases with the former and decreases with the latter, dle 

numerous helps imposed upon them by ingenious philosophers, | ‘lo this is joined the action of precipitates, in so far as this, sage 

such as exhalation, capillarity, oscillation, &c., was quite suffi- | accompanied by greater relative moisture, contributes to lessen. fil: 

cient to account for the most essential of the curious phenomena ing the decrease of temperature with the height.—Prof. Ebermayer rus 

connected with the circulation of sap.” rolows LU ven oO Ra of a new text-book of climatolo wi 
. Lots . . by Dr. Lorrenz and Dr. Rothe. From personal observati Py | we C 

SYournal of the Franklin Institute, April. bee following are disput es the authors’ assertion that the ease ot ectle ‘at oh e | “ 

some of the important papers 1n ne ae + Report he takes place only by night.—Among the “ Kleiwere Mittheilun- Ov 

Committee of the Institute on the Westinghouse car-brake. gen,” we note some meteorological observations from the north- bf. 
This brake in its simplest form consists of a small steam-engine west coast of Spain. ts 

placed in the locomotive, which, taking steam from the boiler, " , ane 

works an air-pump, which compresses air into a main reservoir, | ————— === 
ia 

secured beneath the car. By aningenious arrangement of pipes wee 

and automatically acting valves, the air is admitted into a series SOCIETIES AND ACADEMIES sit 

of brake cylinders, one under each car, the pistons of which are ye: 

connected with and act upon the ordinary brake-levers, and thus LONDON oe 

apply the brakes to the wheels. The inventor has made im- Royal Society, May 7.—‘Preliminary Experiments on whe 

portant improvements on this, by means of which the compressed | , Magnetised Copper Wire,” by Prof. Balfour Stewart, LL.D wae 

air may be admitted almost instantaneously into the brake- F.R.S., and Arthur Schuster, Ph.D. doe 

cylinders, and the train brought to a standstill in an incredibly 1. The following experiments were made in the physical labo 22>: 

short space of time; ¢g. a train, going at the speed of thirty ratory of Owens College, Manchester :— i. -- 

miles an hour up a gradient of 29°6 ft. per mile, was brought to | 4 Copper wire was wound fifty-three times in one direction J.25< 

astop in 16 seconds. Scott's legacy, premium, and medal, were | yound the poles of.a powerful electro-magnet, the length of wire Mi: 
awarded to the inventor by the Institute. —The principles of encircling these poles being about twelve metres. ~ 

shop-manipulation for apprentices 1s continued.—On__ the A Wheatstane bridge was employed to measure the resistance J}22-- 
mechanical calculation of earthwork (or the results of physical | of the wire, and a very delicate Thomson’s reflecting galvano- z=" 

measurements in general) according to the prismoidal or other meter, by Elliott Brothers, was likewise used. - 

formulz, by C. Herschell, C.0. This paper relates mainly to Experiments were made at intervals of two minutes ; and on 7 

the important uses to which the polar planimeter can be put-— | each occasion the current was allowed to pass through the bridge ff. 

Prof. R. H. Thurston contributes two papers which have been | ¢5+ ten seconds, the measurement being taken by the first swing 9."~" 

published separately : On the thermal and mechanical properuies | of the galvanometer, which lasted for about eight seconds. & 

of air and other gas, subjected to compression or expansion; | Three cells of Grove’s battery were used for producing this == 

and On the strength, elasticity, and resilience of materials of current, but on the other hand six similar cells were employed += - 
machine construction ; both papersare illustrated with diagrams. | ¢,, magnetising the electro-magnet. i= 

THE Journal of Mental Science for April, opens with the third 2. In the first experiments made, the induction-current dueto f —-_ 

number of the Morrisonian Lectures on Insanity for 1873, in which the wire coiled round the magnet affected the galvanometer, a 

Dr. Skae and Dr. Clouston still further exemplify the classification | after Dec. 12 a solid key put into the circuit was taken out, so (7 

of the various kinds of insanity according to the bodily disease or that no induction-current passed. _ 

condition with which they are associated. In speaking of The following is a specimen of the observations made :— —- 

Climacteric Insanity it is contended that men between 50 and Whel Des 17, 1373. ; a 

60 have a critical period corresponding to that passed throug . . Whole deflection obdserver oe a 

by women between 4o and 50 ; but the evidence seems far from Time of putting on (increasing demo Condition of an 

conclusive. But nothing can be more striking and terribly in- h. m. Co 

structive than the amount of insanity of one kind or another that II II 312 off | 

is unmistakably connected with the organs and functions of 13 317 off ~ 

generation. —The morbid psychology of criminals by David 15 311 of ee * 

Nicolson, M.B., continues ; and his observations on this unfor- 17 345 on 4h. 

tunate class are very valuable and well worth recording— 19 328 of 4 ~ 

especially perhaps may they prove useful “as a basis of com- 21 306 on 

parison for kindred phenomena occurring in circumstances less | 23 303 off — 

definite and uniform.” No one is likely to be very seriously 25 293 on ae 

injured by the common prison delusion “that their food is | 27 300 olf ee 

poisoned ;” but if the same painful fancy take possession, as it | 29 290 on ~ 

sometimes does, of individuals in the outer world, it may not be | 31 307 off “" 

so readily recognised as a delusion, and the consequences may | 33 283 o 86g 

be very mournful. —.\ psychological study of the character of | 35 ao> off S: 

Jean Jacques Rousseau, by J. Hawkes, M.D., suggests the idea | 37 285 on 

of a washerwoman sounding the Atlantic with her clothes line, | 30 302 of 2 

and finding it very shallow all over. it ful on 6. 

Leitschitft dev Oestervewhtschen Gesellschaft fur Metearoloste, 43 309 ; off ‘isp ~ 

April 1.-~In this number Ir. Mohn furnishes a number of data Tt will be sen from this experiment that the Hirst effect of B- 

from three years’ observations of the temperature in and near putting on the magnetism was a marked increase of resistance; BR: 

Christianit-cat the Lustitute and the Observatory—and of the — but with this exception the resistance, when the magnetism WaS B® ». 

decrease of heat with heipht ; a station named Frognersater on, was less than the mean of the two resistances on both sides fk... 

having been chosen, atuated about five miles NNW from of it, representing the magnetism off. aR 

the Observatory, and oS metres above the sea. The air within 3. Phe arrangement remained untouched, as far as we know, = 

the city is shown (asin other localities) to be warmer than with. from: Dec. 15, when it was finally mace, until Dec. 19, whee, aR 

out, “The temperniture in peneral decreases with the height, and the experiments were interrupted during the Christmas holida ‘i. 

most quickly in May ; in the wiarer months the decrease is small, and in all cases the erst eject of putting on the magnetism Was # Bis 

andit passe, in December, into an increase. Dr. Mohn studied — marked increase of resistance. a: 

the meteorological conditions present in three separate Cases t— It was SOON seen that this frs/ Dect had some reference to Gam ,. 

(2) Fropnersater warmer than Christiania ; (4) colder and exces: | time elapsing since the last experiments were made. For ae x
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tive of 1, is [(a+ IB(y— 1)], and that of A , on the representative series of negative terms, and the conncction of philology, my. 
of 1, is [a(B + 1)(y - 1)5]. ‘The number of singular lines which pass thology, and archvology, with a table of convertible equivalents 

through «1, is [aB(y + 18] “Mee aa tate ihe me of primary radicals. The second part of the paper was devoted 
of those which pass through J, 18 [aB(y + 1)6]—[a(B+1)(y—1)8]. | to a special consideration in detail of the community of o 
(II.) Ina system of correlations whose sign ature is (ay), the | Aymara and Quichua of Peru, the Maya of Vucatan, and he ~ 

curve of the order [aBy(d + 1)], which represents either of two | Mexican with those of Cambodia, Pegu, and Indo-China, and of | " 

conjupate lines a), @, breaks up into the other, together with a | these avain with the newly-deciphered Sumerian or Akkad " 

line through each of the singular points associated with those | (cuneiform) and the connection with Georgian and Etruscan 
situated on the former. The multiplicity of a, on the represen- | Thesc were combined with the monuments, arts, and archeology \ 
tative of a, is [a(8+1)y(5—1)], and that of a, on the represen. | of the respective countries, The author, referring to his ident. | 
tative of a, is[(a+ 1)By(5-- 1)]. The number of singular points | fication of the languages of the Brazil with the Agaw of the . ph 

situated on a, is [aBy(5 + 1)]- [a(B +1)y(8—1)], and the number | Nile, and the Akkads of the Caucasus, supported the view that _ abe 

of those situated on a, is [aBy(5+1))-[(a+1)By(5—1)].—Mr. | culture had been introduced into South America across the | i 
Spottiswoode (the chairman pro dem.) and Prof. Clifford spoke on | Pacific by Easter Island, and suggested that it was from one } 
the subject of Dr. Hirst’s communication.—Mr. Spottiswoode, original source in high Asia, nt: 

F.R.S., next briefly stated some of the results given in his paper PARIS ipl 

On the contact of quadrics with other surfaces. The following . . st 

were amongst those stated :—Through any m (or m+ 1) points Academy of Sciences, May 25.—M. Bertrand in the chair, a 
of space 3-2 surfaces, having 2 1 - 2 (or 2 m— 1) independent —The Perpetual Secretary announced the death of M. Antoine. te 

constants in their evuation, can be drawn such that a quadric may Marie-Réemy Chazallon, correspondent for the section of geo- elim 

be described touching any of the surfaces in the mz (or in 7 out of graphy and navigation.—The following papers were read :— On 

the 7 +1) point... Thus for example :—the equation of a quartic Note on the movement of the conical pendulum, with considera. | _ 
scroll having a triple line is (ax + dy) 2x? + (cx + dy) wy? — tion of the resistance of the air, by M. H. Resal—m. P, Bes 

ma?y2 = 0; hence, through any three points of space, three Desains presented the continuation of his paper on solar radia. 4 =" 

quartic scrolls having the same double line can be drawn such tion. The author has employ: ed in these experiments a modif- | x= 

that a quadric may be described touching any one of the scrolls | cation of Nobili and Melloni’s thermo-electric apparatus.—On 4 3" 

in the three points. Again, the equation of a quartic surface the transformation of iron into steel, by M. Boussingault. The = 
having fur its nodal line the twisted cubic p = xs — 7* = 0, author e observations and analyses tend to show that melted | 

= 3 — y's = 0, r = yw — 2 = O, may be put in the form | steels of superior quality are really iron and carbon. As the mad 
op + by? ; cr? +2 (for + erp + hpg = 3 hence, through any quality improves sulphur diminishes, and they are generally free | 5+ 

four points of space, three quartics, having the same twisted from phosphorus, while manganese and silicon rarely exceed {__. 
cubic for their co nmon nodal line, may be drawn such that a | 1-1000.—Observations on the spectrum of comets, by P. Secchi. [= 7 
quadric may be descr'bed touching any one of the quartics in The author has observed the Spectrum of Winnecke’s and |) ==- 
thre of the points Remarks were made on the paper by the Tempel’s comet, and also of Coggia's. The results in the latter 4 ==: 
president and by Prof. Clifford.—A paper by Mr. J. H. Réhrs, | ¢as€ point again to the existence of carbon in these remarkable |. 

communicated by Prof. Cayley, was taken as read: Its subject | bodies. In the same paper further evidence was adduced that . 
was ‘‘ The Rotation of a Hollow Sphere filled with viscous fluid the line 1,474 does not belong to iron ; and the author communi. 4 °* 
and made to rotate about an axis through its centre under the | cated also an observation on the effect of atmospheric oscil. j = - 
action of an external impressed given periodic force.” lation on the appearance of Jupiter's first satellite just |... 

. : _ | before passing on to the planet’s disc.—On the Vidal ebul- ] 
Meteorological Society, May 20.—Dr. R. J. Mann, presi- | lioscope, by M. E. Malligand and Mlle. E. Brossard-Vidal [ ** = 

dent, in the chair.—The following papers were read :—Some | This instrument is for the valuation of wines, and other alcoholic} =": 
remarks on the estimation of wind force, and on the relation | liquids.—On a new mineral species from the province of Lerida, nS 
between pressure and velocity, by C. O. F. Cator, in which he | by M. X. Ducloux. The analysis agrees with the formula | 
first expressed a strong opinion on the impossibility of est7- | Sb,0, + 4CuAgCO3.—On the conditions of the persistence of en 
mating the force of the wind with any degree of accuracy ; | sensibility in the peripheral extremity of sectioned nerves, by {-~"™ 
but thought that for any useful purpose it must be obtained | MM. Arloing and L. Tripier.—On the addition of elliptic funce- Jc 
from istrumental observation. He then referred to the different | tions, by M. E. Catalin.—M. Abbé Aoust presented a paper in to 
notations for describing the. wind, and condemned Beaufort’s reply to the observations made by M. Serret on his paper on the — 

(0-12) as eminently unsatisfactory, both on account of the | integrals of curves which have an even polar surface.—M. Ch Re 
means by which the numbers were arrived at, and also especially | Bontemps communicated his third note on the motion of the air | i=: 
because of the difference of standard for the lower and higher in pipes.—On the action of sulphur urea and of carbon disulphide j=, --. 
numbers. Ile sugyested that during an observation the wind | on silver urea, by M. J. Ponomareff.—Researches on germination, |... 
could not practically be described as an absolute force, on account | by MM. P. P. Dehérain and E. Landrin. Experiments on grain ~ ke 
of its frequent variations, but as a varying force, extending over | have shown that no gas is so hurtful to germination as carbon Y®@sx 

two or three numbers ; and then proceeded to account for the | dioxide.—On ammonia and ammonium phenate in the treatment | ers; 
difference of force, as estimated, at any stations from different | of cholera and diseases produced by ferments ¢@ Jrofes of serpent j.. 
directions although the velocity as shown by pobinson s cups | bites, by Dr. Deéclat. = 4 
might be the same—part the position of the observer not | —_~-—— WW ~ — -——W——————————— ~ 
being identical with that of ihe cups, and partly from the sur- CONTENTS Pace }~i¥: 
rounding objects. Ife then suggested a new scale, and that a , ao D Eos, 
whether pressure or velocity were the basis, it should increase in See ay UP ie es I TT CHARLES Ronert Darwix, By Dr ” _ 
arithmetical progression, and concluded by expressing his pre- | Tie AvstRALIAN Museum... & pe 
ference for the former.—On the weather of thirteen winters, by | Rivot’s “ Excuisu Psycuotocy.” By DovGras A. SPALDING. & PS 
R, Strachan.—On a new deep-sea and recording thermometer, | QU" Book SHELF BN. 
by If. Negretti and J. W. Zambra.—On a new mercurial mini- LuTT ERs To THE EpitToR Carpenter and Mr. Croll 83 <S: 
mum and maximum thermometer, by 8. G. Denton. Froportionality of Cause and Effoct.— JAMES Cottier. i “Ss 

re. Se AR Ce od. » DONNBY . . ‘ oe as 

Anthropological Institute, May 26.—Prof. Busk, F.R.S., Photowsaphic nthation-Lord Linpsay, F.R.S. and A. CowPER “I 
president, in the chair, Mr, Hyde Clarke read a paper entitled Ranvarn, F.R ALS. on ‘, ot 85 Je ex 
** Researches in Prehistoric and Protohistoric comparative philo- t Wcunngusited pe tronommren cand Photographic Irradiation— (ss gx 
logy, mythology, and arch.-ology, in connection with the origin | ‘The Seal Vishery.-—THOS. Soutuwett, FZ.S. 2. - 2 8 pte. 
of culture in America, and its propagation by the Sumerian or | Ti Costixe Transit or Vanes, VIL ath Jtlustration ) By Prof 36 (Ss - 
Akhad races.” The author began with the illustrations of the | Ae es PRS EE ROSCOPICALLY ‘onsiperep, IL. By Je a“ 
common origin of culture in Asia, Africa, and America in a i Nokuan Loc weak ERS. bith Lidsavteation) _ & BSc 
chronological series of the distribution of languages in the old A Bor axico-Grovoute at EXcuxstONn INTO THE GRAMPIANS, ys Tees 

and new worlds in the Prehistoric and) Protohisteric epochs, OX Tut Fre ituisarion OF CERTAIN Lapiate. By ALFRED W: go Wee 
mee nad ne Nites on Bygone, the Cannibal races, Noes PRLS. Wath Mnstraciens 3 4 ts 

ie arive rydhth Aino, the onduras -A\frican, the wond- | Screntipic SeRIALS , 

Wolof, the Apgaw-Guarani, the Vasco-Kolaro-Lesghian, the | Sociutias AND ACADEMIES 3 

Uprian, the Sumerian, Ac. New facts in comparative grammar | ERRATA. —Omit “se” in p. 62, col. 2, line 22 from bottom ; p. 63, 0% Bb, 
were adduced, cmbaacinp the names of animals, of weapons, the | line -o from top, for '* individual” read “ undivided.” 
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