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NATURE wt Ve a 99 net Te 

INT 8 to institute, on the basis of the temperature observations 

etna THURSDAY, JUNE 11, 1874 as at present made in different parts of the British Isles 

te i a 
A yhoo ct ie climates of netland and Cornwall, 

ot 
_. “SEVP AND BET pe Fsiire and Kent, &c., in respect o their most essentia 

a v. METEOROLOG) —~PRESENT AN ° ‘ COTURE characteristic, viz. the daily range of temperature, owing 
wee I TEOROLOGY has been happily divided by Dr. to the want of uniformity in the methods of observation, 

' ws \ | Balfour Stewart into two great sections, Viz. In truth meteorology can as yet scarcely be said to 
Me doy hysical meteorology and climatic meteorology.* The | have done more than collect the rough materials for 

ed eng eet of physical meteorology is to obtain a knowledge | future action, or rear the scaffolding for the future build- 

tit af the physics of the earth's atmosphere and surface ; 'Ing. But the time has surely come when something more 
“WSR whereas climatic meteorology is properly the practical ! ought to be attempted. Researches in physical meteorology 

application of this knowledge in Investigating the tempe- ought now to be systematically undertaken, and climatic 
rand rature, humidity, and movements of the air, together with meteorology prosecuted with more ngorously uniform 
ho: the other atmospheric conditions which make up the methods of observation than has yet been done. We 
Sa climate of a place. 

__ | Shall briefly indicate a few of the more important lines of 
eK Re Owing to the complexity of the subject, the first step in | research to be followed under these heads, es meteorological inquiry is to lay down on the globe for There is no question in meteorology calling so urgently 
, a xe. each month of the year lines marking out the mean tem- | for extensive, elaborate, and necessarily expensive, experi- 

Ne iy perature, mean pressure, mean wind-direction, and mean ments and observations as that of the vapour of the atmo- 
* ap rainfall. Roughly approximate averages are all that are sphere. Indeed, upon the right investigation and discus- 
bore required to begin with in order to mark strongly the broad | sion of this element the great problem of weather changes 
a features of the geographical distribution of these funda- depends. The vapour of the atmosphere as an absorbent 
aan mental elements, from a knowledge of which the guiding and radiant of heat, and the relation of the pure gases of 
ae principles of future inquiry can alone be safely obtained. the atmosphere to the solar rays, are questions impera~ Wer Thanks chiefly to the labours of Dove, Buchan, and the tively calling for investigation, Intimately bound up 
sls bs Admiralties of Holland, the United States, and Great | with the same inquiry is the temperature of the sky at 
fe Britain, this preliminary information has been collected | different heights above the horizon and at ditierent hours 
the and placed in a handy diagrammatic form before the | of the day, and the temperature of the clouds in connec- 
am public ; not, it is true, with the desired fulness, since con- | tion with their formation and classification—all questions t a siderable portions of the globe are still either not at all of the utmost importance, particularly in their bearing on bela or very imperfectly represented. N evertheless, enough is the vital subject of terrestrial radiation, . hia known to form a good basis for future action, Continuous observations with reference to the heating 
ae It is curious to note an undertone running through the | and actinic rays of the sun in order to ascertain the law 
acts works of nearly all writers on climate to the effect that if, | of their periodicity and their relation to the sun-spot ume for any place, the mean temperature, pressure, humidity, period already ascertained, and photographic and spec- 
te aqueous precipitation, and movements of the atmosphere troscopic observations of the sun, are also clearly essential 
de be stated, its climate is thereby known. N othing can be | to the progress of meteorology, there being an intimate He more fallacious, the truth being that such information does | connection between sun observations on the one hand, ~.. Not enable us to define the distinctive characteristics of | and meteorology, as well as terrestrial magnetism, on the fa any climate. To do this we must have exact observations other. The electricity of the atmosphere also requires “Of, at least, the daily range of temperature, and humidity, | special and extensive investigation. “= the rate of movement of the wind over the place, the drying | There is another large and difficult field of inquiry, 
os qualities of the air, the degree of cloudiness of the sky, and | which yields in practical importance to none, viz. investi- 
ar the manner, whether in drizzling or in heavy showers, in | gations by which are sought to be attained the means of 

| which the rain falls. And since the climate of a place | valuing scientifically the observations made at stations of 
—= cannot be properly defined except by comparison with | the second order, to which alone we can look for carrying 

,, the climates of other places, absolute uniformity of instru- | out the practical problems of the science jn their bearings 
a ments, and their position, and in the methods of observa- | on health, agriculture, commerce, and other sreat national 
, tion at different places is indispensable ; for if this be not | interests. Since the observations at these stations are not 
"attended to, their climates cannot be compared, ! made by accomplished scientific men or skilled manipu- Those conversant with the subject are aware how little | lators, it is indispensable that the instruments and 

has really been done towards making comparable and | methods of observation be of the simplest description, 
1. €xact observations of atmospheric temperature and hu- | Only those refined methods of observation which are 
= Midity, and wind, and towards laying down sound ! consistent with great simplicity are admissible for general 

| methods of discussing’ the observations so as to deduce | adoption at ordinary stations. Thus observations of 
:*  Yesults which will define numerically the distinctive | atmospheric temperature can be carried on at these 
; features cf climate. For instance, even as regards such | stations with instruments and methods of observing 
) Striking facts as the arresting of the growth of trees, | which are strictly uniform with cach other. _Butoa 

seen at so many points round the British Coasts, we are | question arises, how near do the results ipproxumate to 
not yet in a position to say whether the results be due to | the true mean tempcrature of the air at the times of ob- 
mechanical, chemical, or more purely climatic influences, servation? ‘The answer to this unportant question can 

-  Totake a much simpler illustration, no one could venture only be obtained by special physical researches under- * Naturg, vol. i. p. 101. 
| taken for the Purpose, Av.tin, it is highly probable that 

Vor, X.--No, 241 

G



100 NATURE [Fume 11, 1874 | 

the dry and wet bulb hygrometer will, ‘from its great | points on the coast, and extending from the sea-shore to 
simplicity and on the whole very satisfactory working, | about two miles inland, It Is further proposed to investi. 
continue to be the most suitable instrument to put into the | gate certain of the more important practical problems— 
hands of ordinary observers for observations of the hu- such as the relation of wind-force to the barometric gradient 
midity of the atmosphere ; and since the dew-point, elastic | ---by thickly planted Storm-stations, radiating in lines in 
force of vapour, and humidity are not directly observed , various directions from Edinburgh, 

by this instrument, but are only deductions from the ob- | If metcorology is to be built on the solid ground of 

servations, it is most desirable that the methods of re- rigorously attested facts, it is imperative that measures be 
ducing the observations be the best attainable. The | taken for the prosecution of such lines of investigation as 
tables at present in use, while tolerably good for the those now indicated. To those who have given any con- | 
temperatures ordinarily observed in this country, are , sideration to the matter it is unnecessary to add that in 
very inaccurate for times of great drought and heat. ' no other way can the meteorology of the British Isles be 
Indeed it is essential to the development of this important placed on a thoroughly sound and satisfactory footing, 

branch of meteorology that the tables for the reduction of | With reference to the means by which these physical 

the hygrometric observations be submitted to a thorough | and climatic researches in meteorology are to be carried 
revision, since reductions by different methods now in on, it may be suggested whether, considering the local 
use give in extreme cases, from observations of the | influence and knowledge which are absolutely essential 
same air, dew-points differing fully 20°°0 from each other. for the successful prosecution of inquiries into local cli. | 
Extensive experiments and observations are also re- | mates, it would not be the best as well as most economi- 

quired in order to ascertain the conditions of a good | cal course for the Government to avail itself of the assist- 
position for the anemometer, to devise some means for | ance of the Meteorological Societies. On the other hand, 
comparing velocity anemometers, and to determine the the physical researches we Fave indicated, together with 
relation of the velocity of the wind to the pressure which storm warnings, ocean meteorology, and some other de- ° 
it exerts. These important practical questions, of which we partments of climatic meteorology beyond the power of - 

are at present altogether ignorant, can only be adequately | Societies, can only be undertaken by the Government. In 
investigated at an observatory devoted to researches in the future development of the meteorology of the British 

physical meteorology. Isles, the co-operation of the Meteorological Societies 
In order to complete the preliminary meteorologica] with the Central Department is necessary, each having its | 

survey of the earth’s atmocphere and: surface it is indis- | own separate sphere of action, and each being to a large 
pensable that measures be taken to obtain observations | extent dependent on the other. : 
from the less frequented regions of the ocean, from 

Arctic and Antarctic regions, large portions of British | Fe | 

America, South America, Africa, and Polynesia ; as well RECENT FRENCH GEOLOGICAL WORKS : 
as observations of underground temperature obtained Princibes de Giologie Transformiste. Par Gustave 
by improved methods at greater depths and from a more Dolf, ‘Dari S . ra - 

extended area of the earth's surface than have hitherto “8 mss. Pansy | AVOYs I 74.) . 
been made ; and observations of the temperature of Elements ae G close ef de Paléontologie. Par Ch. Cont- 

lakes at the surface, at great depths, and at their outflow. J¢an. (Paris, Bailli¢re et Fils.) . 
Till this be done our knowledge of terrestrial physics must “LP BESE two recent French publications connected with ~ 

be very imperfect. The extent of the British depen- Geology we propose to notice briefly together. In 

dencies, the regions into which British commerce pene- MM. Dolfuss’s earnest and suggestive little book another > 
trates, and the readiness British “ exiles” show to forward proof is given of the way in which the views of the /f ~ 
meteorological inquiries, point out that it is mainly to Evolution School are permeating the minds of the rising = 
Great Britain we are to look to fill up the present blanks generation of students in every branch of Science. If we 
in the metcorology of the globe. may judge of the author from a perusal of his work, he t 

In working out the great national question of /oca/ is an enthusiastic palwontologist; who, drinking at the 
climates it is absolutely indispensable that uniformity as fountains of Darwinism, seeing clearly enough the ten- : 

regards instruments and methods of observation be se- dency of modern thought, and tull of dreams about the | =. 

cured at the different stations. This many-sided problem great future of his favourite science, has with the cager- = 
admits of different methods of treatment according as ness ofa neophyte rushed forward to preach the creed > 

the inquiry is directed to agriculture, commerce, public which he so firm!y believes. Whether or not this surmise De 

health, or any of those other interests or pursuits which be a true one, the book has much of the earnestness, nN 
are more or less influenced by weather and climate. In ambition, vagueness, and inexperience of an early hterary ~ 

investivatine local climate in these relations new lines of — venture of an aspirant to fame. The real downright R 

inquiry must be set on foot. The nature and importance — earnestness of the writer is one of the best features of the = 

of some of the-c inquities may be illustrated by referring book. But we imagine that this quality would not have e 

to two lines of research recently taken up by the Scottish been impaired by a little delay in) publication. The = 

Meteorological Society, and noticed in NATURE atthe time. historical summary shows how limited is the author’s > 

Itis proposed to inquire into the influence of the sea on range of reading, He speaks, for example, of Hutton |= 
climate, particularly the extension inlind of this influence, having attributed everything in geology to the action of {x 
which has so marked an cicet on animal and vegetable fire—an utter misconception and misstatement of the > 
lite and such important bearings on the national pros- doctrines of the great philosopher. [: 

perity, by establishing strings of stations from different Ile very properly claims for Constant Prevost a high ) 
|
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SP ne oo a place in the list of writers by whom modern geology has outside of France, in which French geologists have ¢ ker 
ID been mainly influenced. Indeed the great merits of that no share, and of which jt is to be suspected they rom in 
Ray far-seeing man are not properly understood and acknow- | to a large extent in wilful and perhaps happy ignorance 
Mh Iedged even in his own country ; they are almost un- Prof. Contjcan’s « Eléments de Géolovic ” is a 
ty known among ourselves. At the same time it is a great | singularly excellent work; in scope it travels Over a mistake to attribute to him, as M. Dolfuss does, the | vast ransc of subjects—astronomy, physical geograph f founding of the schcol whose leading principle is “the meteorology, mineralogy, and other branches of Ser 
— present the key to the past.” Avain Lyell’s Principles ae cnce, besides the two which specially appear on the 
SS spoken of as having appearcd in the same year (1827) title-page. So far as we have examined it, the book is 
m2 with Prevost’s early speculations. But the first volume careful, cxact, and full, Prof. Contjean takes his readers 

ey of the first cdition of Lyell’s work was not published until | first through Planetary space, and having given them Sh. 1830, While acknowledging the value of the I'nglish | some notion of what it is he brings them down to Mother 
tie gcologist’s writings, M. Dolfuss passes a rather severe, | arth, and proceeds to dissect her with Sreat cleverness. 
Se and we think not wholly justifiable, criticism upon their | At the outset ke states the phenomena connected with the 
ys style, going even so far as to say that it needs real couraze | position of our globe as a planet, and then leads us a. to follow the author of the “Trinciples of Geology” | through the physical characters of the Surrounding at- 
Ss through his weary digressions and diffuse detail of facts, mosphcre, the seas, and the solid crust, with its overlying 
OE In short, Mf. Dolfuss looks at the historical development of plains, valleys, and mountains. Having in this way de- cS geological thought throuch a French pair of spectacles. | scribed the parts of the earth he proceeds to give a most We And in his account of the present condition of geology, | clear and satisfactory account of the phenomena of which a the doings of his friends in France bulk as largely as | the earth is at prescnt the theatre—thoze of the air, of vo those of all the rest of the world put together. This is a watcr, whether solid, as snow and ice, or liquid, as rain, 
— very innocent vanity, especially as it is coupled with | streams, and lakes ; of the solid land, such as earthquakes 7 profound respect for, though inadequate knowledze of, the and volcanoes ; and, lastly, of the organic influences at ns “opinions contemporaines légranger.” But it evidently | work in producing changes on the earth’s surface. On fate deprives its author's summary of the weight which a broad | this solid foundation of knewledge as to what our globe in and impartial review would have had. | is at the present time the author in the last part of his i As regards M. Dolfuss’s facts, he certainly does not | book builds his narrative of what that globe has been in 7 trouble us with any measure of that wearisome detail | past ages. He now gives a succinct and rather meagre - which he deplores in some English writers. Indeed, | account of rocks and minerals, followed up by a much his references to the geological formations are so | better disquisition on sedimentation (a word, by the way == sketchy, that great portions of them might have been | which we might advantageously introduce into our Eng- ve as well omitted. Greater developnent might have | lish geological vocabulary). His paragraphs devoted to - then been given to those whence the author can cite | geological structure—faults, joints, cleavage, &c.—-furnish s the largest body of evidence in favour of his views. | a fresh example of how little the value of these parts of It would have been still better, however, had he practical geology is understood abroad. What we ordi- a been aware of the researches made in other countries, | narily term Stratigraphical or historical geology, that is notably in Britain, regarding the physical geography of | the history of the various geological formations, occupies or former geological periods. He could then have filled up relatively but a small part of the book. It ought to have : a good many blanks in his narrative, particularly as | been fuller. The various formations for the sake of con- - regards the older formations. He dwells on the artifi- | venience might have been more sharply and clearly dis- : ciality of the subdivisions of the geological record, the | tinguished from each other in the printing. Aboveall in- . necessity for constantly judging of their value by reference | formation should have been given regarding the nature, suc- ~ to analogous cases in opcration at the present time, the | cession, and geographical distribution of the several rocks ; value of a species in Stratigraphy and in paleontology. | or formations from which the story of the geological record : Much of what he has to Say on these subjects has long | is compiled. ‘The paleontological swe under each ' been familiar to working geologists in this country, and | formation is good as far as it goes, and is well illustrated . they will be pleased to sec these sound notions gaining | with good figures. ‘Throughout the volume the lustra- : ground abroad, and displacing the systematic “cut and | tions are much above the average and have likewise the dry ” measuring-rod style of subdivision and classification | great redeeming feature of not being merely repetitions . which looks so pretty in the pages of D’Orbigny, but | of the same old drawings which have done duty in text- . which has no counterpart in nature. As a curious illus- | books in almost every language under the sun for the last tration of the want of wide reading we may notice that | twenty or thirty years. while discussing the nature and value of species as land- | Prof. Contjean has produced a book which js likely to marks in the geological record the author seems unaware be in the highest degree useful to his countrvinen. tle of Ramsay’s important obscrvations on “ breaks in suc- not only gives a clear and. intelligible digest of what is cession” among organic remains. We earnestly re- . known regarding the several subjects on which he treats, commend him not to confine his studies to such foreign | but intersperses here and there original discusstons ot his memoirs as may chance to find themselves honoured by own, which are full of interest, and RIVE US Avery favour. translation into the Mevue des Cours Sctentifigues, able impression of his powers, both as a thinker and but to seck out the original sources and learn what a vast writer. We would especially cite his eNumination of M, amount of sound geological work bearing on the subject | lie de Beaumont’s theory of the elevation of mountain he has at heart has been accomplished in recent years | chains. In this country, where the theory of that distin-
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Sune 11, 1874 | NATURE tot i San EEEnEEnnEEnEEEEEERERRAEEEREEneeeenenenee WT et Y ee ; | OO a a 
~ used, is in the construction of a tube, which Z>igo.0 jaty Sm, Eozoon canadense | builds at the entrance of its nest. — | TL nesir& permissi late. j four , 
‘ Among European Apidie, Apis and Bombus are the only | ment with (permission to state, in your journal, my entire apree- © genera which wet with honey the pollen they are collecting, and riven by Dr Panatton of the actual structure of this fossil] ° in consequence of this habit the hairs on the outside of the tibia: Though it ma hot he in_the Ann. Nat, Hist. for April. of the hind-legs have disappeared. This is also the case with | decisions - J no Pe necessary to corroborate, In any way, the > our Meliponx, Trigone, and Euglossx. Now Centris, ‘Tetra- | illustrations so cle a Ta thority, on foraminifira, or to add to vediv, Hpicharis, and some other bees, collect pollen in the rithout its val wat and convincing, my testimony may not be 

} , line. j ies. the hairs without its value ; since, in addition to work in) micro. ole 
same Way ; but notwithstanc ing, 1 Some species, the hairs on the extended over more t} hit wo BEO BY 

S tibie are developed in an extraordinary degree. This seemed to | modern Povamirny , T wry years, and some familiarity with ui me rather perplexing, till I lately observed several species of | Hono. ler era, fave, in the original examination of 
ae ra . ia gathering sand in the larve hair. -OfoeH, undertaken at the request of Sir William Logan, studied 

Centris and a Tetrapedia gathering sand in the arge hair- |) ‘tes of . ‘ vu gan, ( 
. bi:  hicl > for tl ae arger suites o specimens of typical Lozudy and of materials 

brushes of the hind-tibie, which accounts for the conservation | i ble ; OCR, : 
and excessive development of the hairs | uP Toser ° resemble it, not only from Canada, but from cther 

. ; . pp . Ocalities, than an : *: With one of our smallest Trigonze (7. mirim n sp.), of which | Tho an any other Person, . 
h eran d I hav 1 ies of ob- | ave the more pleasure in bearine testimony to the “tubu- 

I have two hives in niy garden, I have made a ong series of ob- lated primitive cl S les ; rvations on the construction of the combs, in which the young | late Primiuve chamber-wall,” because this was not mani‘est in 

. servat ‘ . hori | My original specimens, and was first made out by Dr, Carpenter 
S areraised. As in all other species the combs are horizontal and ind submitted . ey et P 

i? . f hex I cells, like th f pg: | 22 Mose submitted to him from Petite Nation alter my original 
mt consist of a single layer of hexagonal cells, like those o wasps; | 4 ‘oti ‘AS writt . . § 

ical. There is always in thi . her ; G¢Sctiption was written. J did not, however, take it for rranted 
LR but the cells are vertical. ere 1s always im this species (other Dr. C's testi . 5 ; | even on ip ©. testimony, but satisfied myself of the organic 
x species behave differently) a set of cells constructed at the same ae h ae $4 

pecte ' 
| nature of the structure by careful cxamination and comparison 

R time in the circumference of the two or three uppermost combs. ith the Cl 7 “OM F i 
R 

. : ; | with the Chrysotile and other fibrous minerals occurring in con- 
When the cells are ready, they are filled with food, which the vs . . 5 

' . | nection with some of the specimens. by bees vomit from their mouths, the queen lays an egg into every | F cell and these are then immediate] 7 shut. The eggs at first | ah, a lie horizontally ; but in the course of the first or second day — sai agennmen le My, 
t they assume a perpendicular position, with the thicker end turned | a wae" a i Wty hi if 1 a upwards, dipping but slightly into the semi-fluid food. The vai oe 7 val? enol 5 i, : combs are never used more than once 3; as soon asthe young bees | | “ill pal ti i ht We, oF jy! “f py | i : oO si : PERN ECT aes PGE Mirae aag 
¥ hive left them (five to six weeks after the laying of the egg.) | a ABU, | 4 PU. A it Ai) fee att z they are destroyed and new ones built in their place, ! oy WH IEEE Me? | eer HN i | \" Once I assisted at a curious contest, which took place between | wy ao HE dle hae the queen and the worker bees in one of my hives, and which ee eo Jo BE LE ! i. i Ht rf throws some light on the intellectual faculties of these animals, & oy / a / J Kage. , mae : A set of 47 cells had been filled, S on a nearly completed comb, | é ba 7 a a ar aa, beet . 35 on the following, and 4 around the first cell of a new comb. | oo “wood MT ef ae JE Le ; When the queen had laid eggs in all the cells of the two older oh I - TO FO” fo fee i combs she went several times round their circumference (as | cid a4 C 4 J “y.7 ot / | she always does in order to ascertain whether she has not for- | wy . Cap STOR ae “{ : rey 4s . ened fo SS 
. gotten any cell), and then prepared to retreat into the lower part ,  & . es Oe | of the breeding room. But as she kad overlooked the four cells | ls / ae OS Te, AC AE a: of the new comb the workers ran impatiently from this part to | rex RH & OS RE . the queen, pushing her, in an odd manner, with their heads, as | Bose pe | (f. Z SE ee en | they did also other workers they met with. In consequence the | ie. eect Na ye ' | queen began again to go around on the two older combs, but as | a ee a sie did not find any cell wanting an egg she tried to descend >, Partof aCa'e re-us lanella of Kococn CAAAM USE, SHOWINE at aa the tuba but everywhere she was pushed back by the workers. This ' lated structure of the proper wall of the cnamber or ‘ nummulisne 

. . : = layer,” perfectly differentiated from the serpentine chamber-cast: on 
contest lasted for 2 rather long while, ull at last the queen es | which it abuts, and at.’ a’ aline of flexure of the tubuli, correspondin 
caped without having completed her work. Thus the workers with that often seen in dentine and other tubulated calcareous struc. 
knew how to advise the queen that something was as yet to b2 tures; 6, origins of the “canal system” in Irregular lacuna: of the 
done. but they knew not how to show her where it had to be | “* intermediate skeleton ” on the exterior of the proper wall of the cham- 

’ a . : oe | ber, precisely as in Calcarina ; c, ¢, “ intermediate skeleton,” traversed 
done. In the same hive there appeared to he two politizal | by cleavage-planes, whose extension into the *‘nummuline layer” proves 
parties among the workers, dissenting about the construction of it to be a part of the calcareous, not of the serpentinous, Jam-=ila.—From the combs, one destroying what the other had bezua to build; | a figure given by Dr. Carpenter from the Ann. Nat. Hist. for June. bit it would require a very lony and tedious exposition to give : It is not surprising that /oze37 mets with some opponents. you the details of the case. .__ There are few naturalists who have sufficient familiarity with the Our several species of honey-bees differ as much in their structures of modern foraminifera, and with those strange and mental dispositions as they du m external appearance and size gigantic representatives of the 2yofo-vqa found in the Primorcial (the smallest species, called Ziigona “illiput by my brother, 1S | and Silurian rocks, to appreciate the importance of the structures only about 2°5 mm. long). Some rush furiously out of their | jt Presents, Suill fewer have added to this experience by the nest, whenever an enemy approaches it, attacking and pers | study of the structures of the fossils of the more ancient rocks as cuting the offender; others are very tame, and permit close they appear under the Microscope, and of the conditions of mine- observation of all their work. In one large species I could even  yalisation of such fossils, Toe intelligent appreciation ot the oserve with a lens the act of their sucking a solution of Sugar, » claims of Fez0 must, therefore, be of slow growth: and the 
which I had given them, and there was no doubt that at least | controversies respecting it will be finally settled only when the t ese bees really suck, and do not lap, like dogs or cats, as Milne | other organisms of which traces evi-t in the Laurcntan rocks are 
iedwards, Gerstaicker, and most entumvlogists think, | better Understood, and when the /%e/ore.2 of the Cambrian and There is one species (777 0na lioméo Sm., named for my © Silurian have been more thoroughly Investivated, “These deside- brother by Mr. Frederick Smith himself) Which never appears , rata are gradually being supplied; and | veature to predict that to collect honey or pollen from flowers, on which, at least, I before many years have passed, paleontologists will be require t 
have never seen it. It robs other species of their | rovisions and to extend ‘their belief to several ocher Laurentian and) Pri- sometimes takes possession of thir nests, killing or expelling the mordial /ovamofera besides LODO CUI AN bog 
owners. The hives inmy garden have often been invaded, and |g psuayie ry, J. Wo Dawson two of them destroyed, by these robbers, and I have seen inthe | fecill« ollege, Montreal, May rs forest several nests, formerly inhabited by other Species, occupied ee by them. 

; . , Together with my brother at Lippstadt T intended to publish | Proportionality of Cause and Effect an essay on the natural history of our stingless hoacy-bees, but) Tp dae. not surprise mo that Mr Play ward wives up in despair it will probably cost some years to give a tolerably comoblete | the attempt to make Mr. Speucer conseous ot the fallacies in his account of them. Frivz Mutier logic. Kutastrom thetast [have addressed myself to Mr. Spencer's Itajahy, Santa Catharina, Brazil, April 20 readers, T must in justice to myself point out to them the true
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nature of the controversy in order to counteract the effect of Mr. | crror to need exposin'. What examiner in Muclid has not 
Spencer's endear ours torepresent it as a controversy between those | rejected attempts at the solution of geometrical deductions for 
who think that forms of thought become hereditary and those who | this fallacy? If a boy has to prove a triangle to be equilateral] donot. ‘The miginal attack centred upon the fallacious character of | cruel mathematicians do not allow him to assume that it is so in 
certain would-be ¢ Aviv? proofs of physical laws, Mr, Spencer has | the course of his proof. But Mr. Spencer would take a more 
tried to parry the attack by maintaining that the writer misunder- | lenient view of the matter, and would allow him to use ‘‘the stood the sense in which the phrase ¢ Priort was used, That the | more gencral expression (7c. triangle) as equivalent to the more 
new interpretation was not the one which it was at the time in- { special (/.c. equilateral triangle), which, in the case in question 
tended to bear is rendered as clear as the English language per- | it is.” } 
mits by his speaking of one of these truths as not resulting ‘6 from THe AUTHOR OF THE ARTICLE ON HERBERT SPENCER 
a long registry of experiences gradually organised into an irre- IN THE BRITISH QUARTERLY Revirw, 
versible mode of thought, ane as. suntan, oF the Mr. Corer, in his anxiety to ‘‘transfix”? me on one of the 
stronger expressions of the ot ters. | US is, alter all, not the | horns of a dilemma, has shown himself strangely blind to the fact 
real issue. No definition of @ /v1ert would cure the fallacies in | jo) he could only do so by thrusting at me through the | 
the proofs in question or in the subsequent attempts that he his leader, Mr Spence. My wound is consequentl “bat oka has made to support them. They are as illogical with the deep ; but what of Mr. ‘Spencer’s? sed y Sut skin 
one definition as with the other ; and the sole result of Mr. As I have carefully avoided representing Mr. Spencer other. 
Spencer's change of front will be, I think, to supply the critics of wise than by quoting his own words, the charge of “ mis 
his writings on Physics with another instance of his habit of sentation” (an ugly word, which I think Mr e i hsrepre- 
hanging the meanings of the terms he employs without per- . . . sy n? ’ *, Mr. Colller, on recon- 

changing $3 forfeits the righ I sideration, will regret having used) falls to the ground ; and if, 
ceiving that by so doing he for oly ees to tse previous | as Mr. Collier clearly enough shows, there be inconsistency in 
conclusions, even though leginmate’y 1 tained, and destroys all | the phraseology used by Mr. Spencer at different times, the re- connection between the bases ane the ner parts of his system. sponsibility rests with Mr. Spencer and not with me. 

As I have already said, fave « bee re y addressing my self to The facts are briefly these:—Mr. Spencer first asserted the 
Mr. Spencer's readers. My aim a een to show that his writiags | Second Law of Motion to be an ‘immediate corollary of the prea 
on Physics are marred by superficial and inconsistent VIEWS | conception,” &c. I criticised the assertion. Mr. Spencer charae- of the subject-matter and fallacies in reasoning thereon. I have terised my criticism as a proposal to “exemplify znconsciously- 
been accused of being too violent in my language, and some of formed preconceptions.” I did not care for the moment to quarrel 
my friends have urged, like Mr. Hayward, that it would have | with this description lest I should multiply and thus confuse 
been better had I used expressions which le's adequately con- the issues”’ between us ; and so adopting the phrase under the 
veyed my (and their) opinion of the magnitude of the errors I safeguard (insufficient as it now appears to have been, at least for 
was attacking. As I have left the department of personal abuse | ry. Collier) of the usual marks of quotation, I noted what 
wholly to Mr. Spencer, I do not think he has much right to appeared to me an admission, implied in Mr. Spencer's remarks, 
complain, even though I have not hesitated to call absurdities | 354 important as bearing on the real issue between us, that the 
by what seemed to me descriptive and suitable titles, and I will Second Law of Motion is a ‘‘ conscivously-formed hypothesis.” 
conclude this by calling attention to a last effort by Mr. Spencer | yyy. Collier has done well in calling attention to the discrepancy 
to show that there is some excuse for expressive language | between the first. two phrases italicised. He might also have 
on my part, provided always it is directed to the blunder rather | noted the discrepancy between both of these and the third. But 
than to the blundercr.. the phrases are Mr. Spencer's ; and the only crime to which I 

In NaTurRE, vol. ix. p. 461, Mr. Spencer asserted that the can plead guilty is that of not having seen the necessity of more 
second law of motion was a mere corollary from the general explicitly repudiating Mr. Spencer’s characterisation of my criti- 
postulate that cause and effect are necessarily cownected together, cism, and thus saved Mr. Collier from bringing charges against 
and in all cases by definite quantitative relations. As every ma- | me of ‘‘ confusing issues,” &c., which I can only transfer to Mr. - thematician will at once see that there is a great difference Spencer ° 

: between asserting that there is some definite relation between | “and now having cleared the path of the personal questions cause and effect and <sserting that this relation is the particular which Mr. Collier has raised, I would appeal to him to obtain 
one of direct proportionality, it will be asked how he came to | (4+ me and other perplexed readers of NATURE an authoritative 
consider the one a mere deduction from the other? It will be | statement as to what Mr. Spencer’s latest views as to the Seconi 
seen, on examination of the passage, that he is misled by 2} Law of Motion are. Does Mr. Spencer regard it as an “ uncon- 
couple of instances that he cites (and of course he might have sciously-formed preconception,” or as a ‘‘ corollary of a precon- 
cited countless others), where there is this simple relation be- ception,” or as a ‘consciously.formed hypothesis?” Each of 

tween a promincnt part of the cause and a prominent part of the | these views seems to be deducible from Mr. Spencer’s language, effect. The fallacy of this was pointed out by a writer who signed | wut J agree with Mr. Collier that they can hardly be regarded 
himself ‘‘ A Senior Wrangler” in the next number of NATURE, as one and the same thin ‘ ; ok 2 g. 
and to this Mr. Spencer replies in the number for May 7 :— I would also remind Mr Collier that no answer has yet been 

Nor should I care to discuss any question with my new | given to the difficulties which in my fir-t note I showed to attach 
anonymous assailant, who, when certain examples given show the | 05 the view of the Second Law of Motion as a “‘coro'lary of a 

exacl quanttalive rections Spoken of to be those of direct propor- particular preconception ; "and that, unless Mr. Spencer, or Mr. 
ton, describes me as ‘intensely unmathematical,’ because I sub- | Collier on his behalf, can show that these difficuities are imagi- 
sequently use the more general expression as equivalent to the nary, judgment will be recorded against them by default by all 
more special—-which, @ the case in restiony WAS, » | readers of NATURE who have had patience to follow the contro- Now, in the first place, the phrase ‘ certain examples show, versy thus far. Rost. RL Hayvwarp 
amounts to admitting that the argument — Is inductive In its Harrow, June 6 
nature, which is inconsistent, to say the least, with the pro- , 
fessions he malhe3, for the proof is not only not to be an induc- Toveur to thank Mr. Collier for the care with which he has 

tive one, but is to render it clear that no such proof of the | explained his previous letter, but to assure him at the same time 
Inatter in question could: possibly exist; but this isa trifle to | that 1 fully understood it) before: his italics have only made 
that which follows it. Can anyone avoid admitting that the | plain what was accurately and lucidly expressed before, and have 
italicised words leave Mr. Spencer committed to at least one of | only served to convince me that LT thoroughly understand his 

the following: propositions ; position, and thatitis wholly untenable. 
I. That these (and simular) instances establish the propo- Pwill make one mere effort to show this, by pointing out one 

sition that the cxact quantitative relations’) between cause and | of the fallacies in) Mr. Collier's last letter. He Says * Mr. 

effect are, M1 cases, Chose of ditect proportionality, Spencer alleges that this cognition of proportionality isd friort; 
2. That ina proot (other than an inductive one) you may | his opponents affiam that this cognition is a Aostortors 

asstine the result during the propress of the argument without The "cognition ” spoken of is not one, but two, Mr, Spencer 
invalidating: the proof, alleges that a conviction Gf a quantitative relation of some kind 

The fist of these is saved from being pronounced contrary | between cause and cilect, such that the greater cause produces 
to fact by being discovered, on closer examination, to be | the preater eflect, grows in our minds from experiences which 
meaningless; nothing bat the most superficial notions of the | are antecedent to reasoning, No one denies it. But to call this 
ncanings ol the Wolds cause and cllect Ciut prevent its beans: a copmition ol proper lonauts 1S so utterly inaccurate an expres: 

sten tobe unimeaning, ‘The second is too common at lovical | sion as to astound me. .(nd the consequences of the inaccuracy



iy Sune 11, 1874} NATURE los —~ te le a Se bas yy are immediate and evident ; it is believed that special cases of | as a botanist or zoographist, a mere describer of pl ons fy proportionality are involved in the general relation, and hence | oy animals, he is forced by the perception of that - plants Ulates hat Newton's Second Law is an @ Ayvors cognition. | adaptation of means oy puto: at gencral en uN iti hich his opponents affirm is a very diffe P fins to ends and ends to means which he 
tig. But the cognition which | aL ve t y he. | S&S everywhere, to become first an anatomist th 
8 ts rent cognition, though this Js an odd name to give to a mat ICs physiologist, The stud an ‘ en a eA matical doctrine. What his opponents affirm is that In certain him, if possessed F tl yo these external aspects leads 
ees cases forces measured in a certain way are proportional to their teri " . tt “ib oC of that curtosity which is his charac. cats, effects measured in a certain way 3; and by proportional they this 4 far ne to study their minute structure, and | mean proportional and not something else. They affirm that F 'S, the further he goes Into it, stirs up in him the ‘tt + experiment and observation are necessary to ascertain this pro- | “esire to penetrate further into the mysteries of their 
Rte portionality ; and that experiment and observation, and the being. For the delight and Interest with which the forms. we method of verification, furnish overwhelming evidence in favour co ours, and structure of animals and plants fill us is de- 
te. of the truth ot Newton's laws. nel best prog is the Manti- rived from the conscious or unconscious perception by 
SS ca’ A/manac, to those who can understand it an it vem. our minds of their adaptation —their fitness for the place 
Oe. I believe the @ prisrt method to be as utterly barren in the they are intended to occupy. I would go further even than “3 future as it has been in the past. When a new truth has been this, and maintain that our artistic perception of beauty j 

. discovered it is easy to say that it is evident @ priort. Some day | nature is I believe, in great letived fr yia as the laws of the actions of molecules and their relations to heat same s our ce yi Sreat measure derived from ‘the Ss icity will be discovered b sicists ; but I imagine ‘ One they wats ohysicists of the type of Rumford and Faraday and But to understand nature in the sense of the naturalist in Thomson and Maxwell. Meantime it is open to any & frioyz | We Must know not only those aspects which she 1s willing 
ser philosopher to anticipate the future. to present to us but those she is determined to hide. For 
Sli And now, as far as Tam concerned, this correspondence will | this end, when we cannot get at what we want by per- bs cease. Mr, Collier is polite enough to say that my letter would suasion, we are often obliged to use compulsion. ee have confirmed Sir W. Hamilton in his conviction that the It is constantly happening to the naturalist, that he has CEM narrow discipline of mathematics produces an incapacity for | a process, a contrivance before him, a series of pheno- 
a general reasoning ; and he therefore cannot be anxious to con- | mena the connection or evolution of which he cannot 
ve tinue 2 correspondence with one so contemptible, so stupid, and understand. He stands at one side and watches and woe so ignorant as he plainly believes me to be. learns but little, for nature refuses to tell </ y she does this, 
te A SENIOR WRANGLER | oF joey that. Under these circumstances, which recur, not ‘ee I sHALL be obliged if you will permit me to correct a verbal once in a way, but daily and hourly in the study of plant 
ays error, of some importance, in my letter (NATURE, vol. x. p.84). | and animal life, what is he to do? Is it his duty to sit 
res The words “ fixished conception, in col, 2, line 26, should be | down respectfully and wait, in the hope that what is now io “finished preconception. J. COLMIER | difficult and obscure may, by the light thrown upon it So 1a ay: from right or left, become more or less clear and intelli- 7 The Glacial Period _ he | Sible? No. This is not the spirit of the naturalist. If wh: Born Mr. Belt and Mr. Bonney, have, I think, missed the | oa ture conceals the truth, we frankly deny her richt to 
rie one point on which the question under discussion turns. The do so, and wrest it from he t by fore If circumsr, wie shell-bearing drift-gravels are <-// stratified, JT canspeak to those o 50; f n bI 1 h y Ce ; nde if ce “ne in the neighbourhood of Macclesfield, which run up to 1,100 ft, | ate untavourable, we alter t ano sult our ends. If, as —_ above thesea, being also very delicately current-laminated, | repeatedly happens, a number of antecedents are seen to ta am puzzled to imagine how this structure could be obtained if | lead to one event, if a number of apparent causes conspire et the gravels were brought to their present position inthe way Mr. | to one result, we proceed in our investigation by taking Belt supposes ; indeed its presence seems to me fatal to his away first one, then others of these antecedents, until by os hypothesis. It isnot the case moreover that all the shells are | a succession of trials (or as they are commonly called ihe smashed and scratched. At Macclesfield most of the shells are experiments) we find the true one, viz. that of which the ise broken, as one would expect tobe the case if they had been removal or modification abolishes or alters the event. It 
ves tossed about on a shingle-beach ; but entire Specimens were not | j, thus, and thus alone, that we compel nature to tell tthe ebtles of thee pve ae emia eee Met | uae wherein her arene steugth ee a included stones are scratched, scratches are occasionally seen on It is my purpose in this lecture to illustrate to you if I 
a, the shells as well. A. H. GREEN can, by an example, that the systematic application of a Cockermouth, June 6 the method Of experiment is the only method by ae 

__._. | Which it is possible to become so acquainted with the es | forces of nature as eventually to be able to convert them to i VENUS’S FLY-TRAP (Dionea muscipuld) * useful purposes (and this is one, though by no means the iv ‘THERE are two ways of studying a plant or an animal. highest, end of natural knowledge). More particularly is rit One of these consists in the mere contemplation and | !t truc of that branch of natural knowledge which 4.77 e1- «i description of its external aspects and b:haviour. Persons | ¢eé/exce we call physiolozy, that it is by experiment alone wt who occupy themselves with this sort of study are com- | that progress has been or can be made ; the Whole ur monly called naturalists ; for it is by them that by far | Subj-ct being in its present state but a System ef expert. D the greater proportion of the facts we possess relating to | Mental results, natural objects has been gained. A while ago T applied the term forcible to this method sit But there is another and a much better sense jn which | because it is tlic plan by which, as Bacon said, we torture °y aman may be said to be a naturalist. The true natu- | nature. But let us remember that this is a mere Nzure 1  Yalist docs not content himself with standing at one side | of speech. In disciplining nature to our ends, in forcing » and watching the proceedings of nature as a mere spec- | her to give up her scerets, we use no violence but utmost + fator. Animated by that insatiable scientific curiosity | gentleness. Plant or animal, to be made to tell its story from which some shrink, in tne fear lest it should carry | Must be delicately handed, so delicately that, by ASSO- is them too far, while the greater part are indifferent, Clation, the very cue which the naturalist, for sctontitic “es. he occupics his whole life in seeking to lift the veil | ends, bestows on animals and plaints, unavoidably en "’ from all that is hidden in nature and in discovering | genders a love for them, Hlowever right and necessary it * and exposing the springs of every secret process, ; May be that we should to-nizht destroy and m inule these "a His restless spirit cannot content itself with contem- | beautiful leaves for our own pleasure and instruction, let f plation of the mcre external aspects of living beings nor | Us not do so recklessly, for the life and beauty We destroy even with the most minute and searching Study of the | We cannot with all our sclence bring backs ceain or imitate, 7 forms and structure of organic life. Tor even if he begin The name Dron SMa Ditla Was given to the plant A *Lectu e by Dr Purdon Sanderson, F.R.S., at the Royal Institution, hj. | When it was first imported trom Americrn — It belongs to | diyev uur, fine 4, 187% ° the fenitly Droseracca at Very natural one, v.00 one in
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which the family characteristics are so well marked that | in this case the Icaf soon recovers, expands again, and is 
inno individual member of it can the signs of original | ready for the capture of another victim. If it is large 
relationship be mistaken. all its cfforts to regain its liberty are futile. Repelled by 

In speaking of original relationship, I refer rather to | its prison bars, it is driven back upon the sensitive hairs 
that of descent or ancestry than to community of parent- | which stick into the interior of its cell, and again irritates 
age. Thus in this order we have distinct evidence that in ; them. By doing so, it occasions » second and more 
the Drosophyllums, Droscras, Dioniwas, which constitute , vigorous contraction of the lobes. The result is that the 
the family, the peculiaritics which they have in common | creature is not only captured, but crushed ; not only 
and by which they are distinguished from other plants | swallowed, but, as I have already said, digested. 
are not possessed by them in cqual development and _In all this we see a wonderful completeness of adapta. 
completeness, so that here as elsewhere the more developed | tion for a purpose ; but I fancy that the purpose itself 
forms stand to the less perfect ones rather in the rclation ! would be considered unworthy or even immoral by 

of descendants than in that of cousins. some persons. Just as in the “gentle craft” the 
In the Droseracex the most striking peculiarity is one | small iry are rejected and thrown back again into the 

which is entirely functional or even teleological. It consists | water to enjoy a little more life and to be better prepared 
in this, that each member of it possesses in one way or other ! for their future destiny, so the plant, not quite for the same 
adaptedness to one and the same end. This end is the | reason, acts ina similar manner ‘The angler rejects the 
catching of insects, and not only catching them but cligest- | small fish with a view to their future and his own, for he | 

ing them, using them as food in short, just as animals do. | wants them to grow larger that he may have the better 
These animal endowments, which have for some years ; sport out of them afterwards ; but the plant lets the little 
engaged the attention of our great naturalist, are pos- |; insects go, because it would cost too much to keep them ; 
sesscd (as we hope he will some day show us) by each | and this leads me to the description of what happens to 
individual species in a degree which, in the main, corre- | the leaf and to the poor fly when it is biz enough for the 
sponds to the general development of the plant; so that | leaf to find it worth while capturing, 7 ¢. when it is too big 
each adrance from less to more perfect form and struc- | to slip through the bars. 

ture is accompanied by an improvement in its adapted-: Dvgestion of Dionaa.—¥ven after slight irritation, such ¥ 
ness to the function of preying upon insects. | as that which is produced when a fly merely touches one 

Description of the Plant.—Oft root and flowers I need : of the sensitive hairs, or when they are touched with 
say little or nothing. It is the leaf to which I have to | a dry camel-hair pencil, the leaf remains closed for some 
ask your attention, It is of very peculiar form. The ! time, usually more than twenty-four hours. But if a fly 
blade of the leaf consists of two nearly semicircular halves | is caught, or any other nutritious substance is introduced, 
or lobes, which are united together along their straight | the case is different. For a week or more the leaf re- 
borders by a strong mid-rib. On to this the two lobes | mains closed on its prey, the two lobes being at first 
are sect in planes which are nearly at right angles to each | pressed flat against each other. The two lobes indeed 
other. The curved outer edge of each lobe is strength- close round the fly so completely that its body gives rise 
ened by a thickened border or hem. From the hem to two projections of the (outer) surface of each lobe, 
spring some twenty spikes on either side, which are which correspond to it inform. The result of this is that 
directed upwards and inwards. The under surface is the secreting glands on the part of the leaf against which 
bright green, smooth and glistening, and is marked with | the body of the fly presses are irritated, and begin to 
parallel streaks. The upper surface is pink or red,and is pour out a quantity of secretion. Gradually this effect 
beset with little red projections, which are called glands. ' extends to the rest of the leaf, and consequently its cavity 

In addition to these glands there are on the upper sur- becomes gradually extended. ~ 
face of each lobe of the leaf three spines, which are of The meaning of this bulging is that the fly is becoming 
extreme delicacy and are always arranged as if at the digested. The liquid juice which the glands pour ou: | 
angles of a triangle, about the middle of the lobe. The has the property of so acting on the tissue of the fly’s 
petiole or Icaf-stalk is of the shape of the handle of a body that they at first become diftluent and then are 
tea-spoon, the only difference being that its upper surface absorbed. 
is channelled along the middle instead of being flat. At When we call this process “ digestion “ we have a det- 
its cnd it is united to the leaf by a jointed isthmus, of nite meaning. We mean that itis of the same nature as ' 
about a line in lenvth ard breadth that by which we ourselves, and the higher animals in ~ 

The mechanism by which the leaf catches insects is general, convert the food they have swallowed into a form - 
strikinvly like that of a rat trap. When it is open the and condition suitable to be absorbed, and thus available . 
Jobes are, as I have said. at right angles to cach other. for the maintenance of bodily life. ~ 
When an insect comes ito contact with either, at once The nature of animal digestion is best explained by ‘s 
they approach cach other, but this does not occur with examples. If I take some starch, which is not soluble, R 

the suddenness and comp ‘cteness that it occurs in the and put it into my mouth, and keep it there for a certain ie 

rat trap. The lobes begin to close sharply enough, but time, it has become first soluble, and finally transformed i= 

do not come quite tozcther, remaining for some time into a substance quite different in properties. If we ex- I: 
entrrourcrt, When the leat is in this state of half closure, amine into this process we find that the change of starch ~ 

it is casy to sce what is the significance of the two sets of into sugar takes place, because there exists in saliva a ~. 

prongs already mentioncd, You see that they are set on ferment called ptyaline. We know that it is the ptyaline -. 

alternately alone the opposite cdges of the lobes, so which does the work, because if we separate this sub- . 

that just dike the teeth of the rat trap they fit into stance ina solid state, then dissolve it in water in which be 

each other, It is not difficult to sce why this is, 7. why | sturch as dittused, the starch is converted into sugar. 

the spikes are arranged alternately. ‘Phe leaf, being a We call it a ferment, for two reasons—tirst, because, : 
trap, isamade hike a trap. But TP should not have been like leaven, it acts in small quantity, a mere trace being te 

able to tell you why the leaf does not at once clove on its Suthicient; and secondly, because it does not itself take : 

prey had not Mai. Darwin told me. After having par partin the transtormation. ‘This is one example, and a 4 

tially closed, as Po liave said, one of two things may very simple one; but itis not with this that we compare the a 

happen, The insect, having been caught, at once digestionot Dion ea, butwith that which in man and animals ‘ 

bemins to think of cscapang, and makes efforts to co we call digestion proper, the process by whch the anitro- | 
so, Which may or may not be successful. If it is  penous constituents of food are rendered tit for absorption. 2 

small, at casily finds ats way out through = this | This takes placc, not in the mouth, but in the stomach. , 

wonderful grating furmed by the crossing of the teeth ;and | It also is a fermentation, “«. a chemical change effected
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Pe by the agency of a leaven or ferment which 1S contained plectic (Sy) below, Which, fitting into a «roove in the R a ‘n the stomach-juice, and can be, like the ferment of saliva, quadrate, firmly binds together the hyoid and man ee easily separated and prepared. As so separated, it is | dibular arches. ‘The free portion of the hyoid arti_ ite alled pepsin (the medicine called by that name is / culates with the cartilaginous space between 1] cma supposed to contain some of it, and indeed often does), hyo-mandibular and symplectic, through the intermedi; 
is . Consequently, having the ferment, we can easily Imitate ation of a small bone (shown in Fig. 7 by dotted lines, td: ny digestion out of the body. For this experiinent t re are ens hidden by the pre-opercular), called by Cuvier the te Xe three things necessary —first, vat par hae ou con, st) e-nyal, but better named inter-hyal, as it is not the Sy, tain pepsin ; secondly, that it s rou d be slig y acie ; and | homologue of the mammalian styloid process. The hyoid Pinte thirdly, that it should be kept at the pemperature 0 neu: com. is Scgmented as in the ray, except for the fact ing. «bation, 7. about 97 F. cuitions And e taining nite a haat there is a median basal piece, usually culled, from  tmbr substance which, al.hough nutri hf, an spl a ‘led ie hewn oF its giving support to the tongue, 
gt ‘> gen, is not easily digest: d—such, for cna 5 Scent ° € f 810SS0- nat y). All these segments are ossified and ater “it white of egg. In water containing a small percen age Separated rom one another by tracts of cartilage. hee hydrochloric acid and a trace of pepsin, i is ea ually ne ranchial arches are much smaller in proportion 
lt... dissolved ; but chemical examination of the liquid s rows us | to the mandibular and hyoid than in the shark and ray ; 
ison that it has not been destroyed, but merely, trans ormee they also lie almost entirely within the latter, instead of 
ak at  intoa new substance, called peptone, wie i afterwards | in a or series behind it, Each of the first four bars 
Tet te absorbed, /.-. taken into the circulating blood. is divided into pharyngo., epi-, cerato-, hypo-, and basi- oS Between this process and the digestion of the Dionza | branchial ; and each Segment, with the exccption of the tO kites leaf, the resemblance, as Mr. Darwin has found by a most last pharyngo-branchial, is ossified. The fitth arch (in- 

it elaborate comparative investigation, is complete. It | ferior pharyngeal bone) is much smaller than its pred eces- 
Nough it digests exactly the same substances in exactly the same sors, and consists simply of a tooth-bearing cerato-bran- ED It sy: way, ic. it digests the albuminous constituents of the | chial. The pharyngo-branchials (superior pharyngeal 

bodies of animals just as we digest them. In both in- | bones) are not dentigerous. 
MA* stances it is essential that the body to be digested should The development of the salmon was described at far 
Y tony be steeped in a liquid, which in Dionza is secreted by | greater length than that of the shark or ray, the meta- tour the red glands on the upper surface of the leaf; in the merphoses gone through being much more complex, and Oi other case, by the glands of the mucous membrane. In exhibiting in a most instructive manner the endless modi- 2m both the act of secretion is excited by the presence of the | fications which the facial arches may undergo in their it: substance to be digested. In the leaf, just as in the | modes of segmentation and coalescence. 
ete: stomach, the secretion is not poured out unless there is Besides the adult, seven arbitrary stages of the skull 
bet;25 something nutritious contained in it for it to act upon, | were described ; in the first three of which the embryo 
asst and finally in both cases the secretion isacid. As regards | was still unhatched, and lying as a flat tape-like band 
oye8: the stomach, we know what the acid is: it is hydro- | about } of an inch long coiled round the yeik sac ; in the 
ofa  chloric acid. As regards the leaf, we do not know precisely | fourth the head was just emerging from the chorion; the 
dftis:. ag yet, but Mr. Darwin has been able to arrive at very | fifth consisted of salmon fry at the second week after 
agaist: probable conclusions, the setting forth of which we look hatching ; those of the sixth stage were at the sixth week; 
ad forward to in his expected work on the Droseracex. and those of the seventh young salmon of the first summer, 
I ths €. (To be continucd.) varying in length from 1}, to 2; inches, and having in all 
ntiy Wir essential respects the cranial charact:rs of the cd_lt. The 

is REPORT OF PROF. PARKERS HUNTERIAN | WO ncad being co toelal tat One eke ge is ba LECTURES “ON THE STRUCTURE AND | ,, upper view. ° 
e oft DEVELOPMENT OF THE VERTEBRATE | The head of an embryo at the first of these stages is 
nd the ¢ SKULL” * shown in Fig. Io; it resembles very closely the earliest con. 

IV. ditions in the shark and ray (Figs. 3 and 6, vol. ix. p. 467°, 
neds [* the Teleostei the jaws attain their maximum amount | having, like them, prominent sense-capsules, a widely- 

me i. of mobility, and the articulation of the lower jaw is, | open mouth, and simple, unsegmented facial arches, 
‘ic consequently, brought to the farthest possible distance from | which latter, however, present very important differences 
jit ~~ the skull, by the disjointing of the mandibular arch from | to the homologous structures in the lower types. The 
wat its original attachment. This arch consists of two carti- trabeculz (Tr) are seen in the roof of the mouth, where 

_ laginous bars (see Fig. 11, Pl.Pt and Mck) correspond- | they lie, enclosing the pituitary body (Pty) like a pair of 
pat!’ ing to the upper and lower jaws of the shark or ray, but | forceps, in the same plane as the investing mass and 
yt containing certain important ossifications. The apex of | notochord, and not at right angles to them like the post- 
(1z:@ the arch, corresponding to the spiracular cartilage of the oral arches. Curving under the eye is a bar of somewhat 
asi = ray, is formed by the meta-pterygoid (Fig, 7, M.Pt), | thickened indifferent tissue (Pl. Pt) representing the 
es below which, and separated from it by a broad synchon- pterygo-palatine arcade, but, even in this extremely carly 

ed  drosis, is the quadrate (Qu) bearing a rounded articular | stage, so entirely distinct from the mandibular arch 
n< surface for the mandible. In the pterygo-palatine carti- | proper (Mn) as to have the appearance of a trae, Separate 
hy lage are three ossifications—the palatine (Pl), pterygoid | face-bar. It lony remains, however, in a rudimentary 
ii# (hidden in the figure by the maxilla and jugal),and meso- | state as regards histological development, not being con- 
(o pterygoid (Ms.Pt). The proximal portion of the origi- verted into true hyaline cartilage until the fourth stage, 
0 Nally cartilaginous lower jaw is ossified by the articular | When it unites with the main part of the mandibular wich. 
at (Art), while its distal portion remains as the comparatively | In the second stage, a most noticeable change has 
ti ~—- Slender Meckel’s cartilage, running on the inner side of | taken place with regard to the hyoid. A lozenge-shaped 
wd the dentary, almost to the symphysis. | basal piece, the glosso-hyal, has appeared between the 
it B As in the Elamobranchs, the proximal part of the hyoid | bars of opposite sides, and the whole arch has spit 
yw? = arch forms the Suspensory apparatus for the jaws, but lengthwise trom tep to bottom, becoming civided no an 
{#8 unlike the corresponding cartilage in those fish, contains anterioe and posterior division, the former of whoa be 
y# two ossifications, the large and massive hyo-mandibular | comes the hacd hyo-mandibuler and symploeu., thy bater 
wi  (H.M), articulating with a cartilaginous surface afforded to . the free epi- and cerato: hy als, 
4 it by the sphenotic and pterotic (see Fig. 9), and the sym- In the third stage, this precess has gone fa dh ors thy 
ei * Continued from p tv. ' two d visions of the hyoid have become seperated trom
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ene pee below, and have grafted themselves above to h en 

e auditory capsule, thus a imati another pl i i 

the state af fits found fa the aay, wiewe. closely to skull-locr or cuateseed bem : he sniddle line of the | 

early stage of the salmon, the two parts of the . m eo union of these two elements the pers d by the subsequent | 

nearly equal in size. The pterygo-palatine has yoid are | of bony fishes, as well as of re nti ion so characteristic 

united to the man dibular arch, aithough ree not yet | duced. It is the fissure left b the “ and birds, is pro. 

anteriorly with a “conjugational process” sent . joined these elements which is Stic. at et! pomplete union of 

sree hattencd trabecula. Meckel’s cartilase i ut from | In the seventh stage all the ossificatio in Fig 8 (p. 10), { 

separated from the quadrate. ge is entirely | and the skull is fast taking on adult chug tere, Ppeared, 

The chief point to be noted in the fourth stage i V. Skull of the Axolotl (Siredon *piscifor | 

the assumption of an undoubted Teleostean charac is | group of tailed Amphibia or Saurobratr hia orme), The | 

by the slipping down of the posterior bar araciets ne interesting in a craniological point of one ofthe ; ; 

enting, as it does, so ‘ View, pre- 

_ retin, a doe, great. varity of types that hte | 
m. the frogs and toads, the lowest - ape nearly to [ § 

Ce Ne Menobranchus, have a chondro-c Se nets and : 

CQ CR» than that of the lamprey, As a mile, fod actually lower | * 

pure Neal of those Saurobratrachia which like the edd, He ake : 

er | FA\ X Ply two genera mentioned above, retain hei Axolotl and the 2 

Au LAS ae life, have, when once the investi their gillsthroughout | 

is we OS a simpler and more cuibeyenie otek bones are removed, ie 

Ber KCL. a &> other adult animal. ructure than that of any fF 

so | a The two chief roofing- ‘ 

/ S4 DS parietals and frontale ee “far a the brain-case—the fl 

[——— YO relative size than in the salmon. “th foe hee le 

ve, waite H in the mid-line, and sending off an “iiouNy lene uniting — | i 

. 10.— He: e a 
i * i a 

ad of Embryo Salma about inch long (x ro diam.). Process to the ethmoidal region. The nacelle Gare, a 

hyoid, which is now attached, Fig 12. E 
0 not to the 

| 

ae anterior bar, but to about its middle. appeal red, ° UR i : 

ee aes the inter-hyal, appearing between the =e 7 foe ee a ee 

: ‘ig. 11), in which also th . : Oa”, 
= 

eee, Yo BE 
e brain-case, beginning to chondrify, h CD ee Lo) Ageia a™ 

y, has fo: : PaiS <r Pcs Ans eb A £ 

anterior part of the tegmen cranii (T.Cr), and sent a the bin, pe, ones 
ax sO ee ee nh 

: pra-orbital bar (S.Or) to meet the ear capsule, leavi a P= 
ee fe = 

the roof of. Pate membranous space or fontanelle (Fo) in so fie ai, Nee Zag rs 

the cranium. The trabecule, alth 
Ee ee) Le : 

out and united in front, are compl ; ae Aten BBrl = a ae e 
tel . SS} EH 0.C Br. 

both from one another and from the ae behind, Pla al Se a7 i 

g mass, which iy Aly Sq |! ie 
nal CErl (Hy mht \ ss.b i 

Sor tgets Fic. 12.—Skull of nearly adult Axo! “ . = 

s 51, stapedio, suspensorial feoene fest beta Ane aS ne 
1, n a Te * . uspensorial li 

Ti | A. mh, mandibulohyoid ligament; St, siapen? Gy gudlebares Sq. iy 

"ie °- Se rated from one anoth . a 

Agua fe) AM of the pre-maxilla : eo a one ascending jracs | 7a) 

Cn ~ See ee 3 absent, but the lateral ethmoid ethmoid of the salmon is} 

(i): fee |) APRA A | brane-bone(Fig. 12,L.Eth)evid Se EA 

wee rp es . | pre-frontal of reptiles which Tete en ing wat the 

ra Pa =a 4 eae ’ ' the nasal sac and extends backw: rd. Whe cartilage: bend 

% Ph ~ Ee EF yy) 1M _ Process of the parietal. The a lest aa 

. ae 2) ‘smaller than the pre-maxill ue is considerably 

KT le JE _ being no jugal or quadrato-jugal Se i ctieike | 

ee: D> ma | pop On the ander-surisce ot the skull is the tee | 
Sees Sx MM, i oblong para- F r skull is the large 

oy my ey BORE ave penotd and in front of bounding elt sf . ; ares, t is : 

Fic. s1- Skull of Young Salman the 4 . i path bearing vomers, which together ieee oe 1 

ina Dba me OE ne of that name in thesalmon. All th rboees fe 
je; I Hy, inter-hyal, one fish are absent, except the pre > € opercular a 

is merely overl . . all the high verteb: ‘ pre-opercular, now, asin [tx: 

is wee ly 0 ; apped by thelr plone innuened poostentos flat ossification eats, known as the squamosal (Sq)3 33% 

pa RUE RIN a agai The jaws are constituted , j4w,and extending be es sie a soy apparatus of the = [t= 

; alate: : . fi ards a) . 5 oY 

tilages, and in many Niro. PCr BOe an ull acer car | Oe tt F , nid Ease warss voahe aaeleny Ss 

very close resemblance to that of the shark on S68 © ane | the mandible three membrane-bones are developed “ 
stili more to that of certain recent G. ha r ray, and ; the two first of which bear teeth; the d ar ie fe 

pterus, a anoids, such as Poly- sine relations as in the salmon, the a nn a | a | 

The sixth sta baie at splint on the inner si h Plena as el 
Th, h stage shows ossifi . 3 i ¢ inner side of each ram gular 

several pails, ail eaniina ethaayik a, Kae Het in at (ine aed visible within, a small Seaton ot it Nak Re 

ation: of the inter-orbital septum The cartilage There’ scon externalty. ’ ‘Wy 

ween the nasal sacs (meseth : : aining bones will be described wi . 

a triang ethmoid) has sent back craniun i described with the chondr- |S 

riangular plate towards the orbito-sphenoidal regions | n, of which they are ossifications. bs 
| (To be continued.) ae 

|
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ithe ON SPECTRUM PH ;. - 
eae — TOGRAPHY * long to wait. Sir J sense, OD 

: USE of you who k qhestion of eee 
5 now hes ‘ it was i a 

tte i r always places itself in rie fave the Society of Arts | at “all by, & question of ive i = year 1839, pointed 

es which i thee ta BEAL toHbind an of ea movement | gated iy means of coloured classes nee new ailalities of iene 

nh i likely he application of : means of a ee investi. 

a various sciences to the practical affai i OF EE | manic gots three papers | various sciences tothe SS a Ble, aiiy wecollec cated to the Royal So strum. In three investi. 

a that, as ne ly as y be thirty years ago, ihe tawn t | 1842, he showed that th Society in the year. Papers, com- 

forme look, no | aah before an audience in this roo} 4 problem was really | ree plosophic we tine stg ts 

: ook, no longer to the Journa one E fe eae i took aol ge Fae: Journ, but to the “Transactions,” of the eRe throw upon theserenn a pure spectrum vestigating this 

i te, the year 1843, 4 I fin » and Commerce, as far back ied eee een r ene a we at once, 
to the yer 43.4 da paper there: bythe tate Me Clautiek a times when we deal es exactly what have, at once, 

oe : Gaeauatot (he pramteskehi : et, who | green gl. with red pl we get at different 

adh tee that. Hove itean ‘aubanebasscioncerwliic hich had heen made ‘oats: blue glas fi ed bee glass, 
science which i up to | as this to d ° Blass, and so o Bass, orange gl 

ote fall BE gemg 1 Teter h is now pefectly famili o deal with, and on. And havin glass, 

. A Seek rp y familiar | the photo ith, and supposing such ig such a spectru 

Cas curious that his lecture on the ori iat tis mene ag maat a claro all of yout ‘ 

= ‘ igin of this sci By | were somethin idlovwtinnen eee iat it there 
z. present ieatuie on, the applioatiee science, and my | us thi g magical or unk ar to all of you that if 

¥ roalysis are compl n ot photography to is new action nown in the red if there 

fs on ne application spectrum | com on the molecul Tays which 

analysis are p ich other, so much so th pound employed cules of the parti gave 

me y st say thit Mr. Claudet’s ich so that one | blue yed, or whether thi € particular chemi 

> was, was incomplete, b s lecture, admirable though i rays, that we should share, cea Ee inthe 

ate tees he could not, a , because he did not show in it gh it | the most unmi mae Brera ed out tous 

os ow certain matte a it, as of course |. pl: nmistakeable mai «> Pointed out t i 

nigy ete bere | matters which he referred to i .plate on which nner, by action i 0 us in 

cecal y rred to in th t the red ray : nm in the 

at SoIsoatir yam aks bs = eae of sepia Stience, at wie ene rays fell. rays fell, or in the part of the p foe 

ala fore the lecture to which [ year 1839, some four ye teats 1 ate ’ 
; : a A Sir John 

“8 leet Me, Nigpee had at that oe = jelees you will ecole oe out the See ete pig first, in this country, 

ma practical realisation than i had ht photography to a m vas by no means the onl ice of this point of vi ’ 

b ; ore | tinguished Ameri yon. The ve were dis, 
ate Fehad then forsome ye een by any of his predecesso. ed Americans whi n, as now, ther 2! 

ee He h years allied himself with D rs. | them was Dr. D © were well to th , e were dis- 

ak > daguerrotype was already in exi u aguerre, and | shi ee ee “De Diaper va 
- Unger ype wana dy mexistencs, Thé ati fa shall have to speak er of another Dr. D. mong 

Fox Talb: on of iodine | familiar wi peak of by and b ue ee 

vapour of mercury. N, y albot, had been fixed b war with theien sane tit : ry. be inthe d xed by the | spect Sd ormous step in of you who ar 

action of light in its Hd ‘aguerrotype we h Pee mee vestigals ier ee h 
ordinar ; pe we had not the | fo etgations by Woll substituted ssh 

eee meh eee y sense; and men’s minds ra round hole, will perh: y Wollaston, who substit in 

| ted a sl 

very much exercise as to what could be th were | the first observat perhaps be somewhat surpri slit 

| of th ais, 12 what e real cause | b t rvations were conducted ‘prised to find that 

bh ia: hig. Weeteare Baia . eing revealed. M eam o* sunlight, givi cted_by throw: al 

: ts this out i . Mr. Claudet, | pl ght, giving an achromatic image of che sun net 

— and I will samm potnts ut in a most admi » | Plate, through ‘ism. caromatic image of th the 
am ie tiene a admirable way, | did igh a prism. This ge of the sun, on the 

2 ong ma sonnet allow me, some of the primi} id not go so far method of proced , 

y e alludes, Y. Z of the principal i see i pone, Bue TE 

tif aplate. On this pl . You had a beam of light falling considerabl : one might hav itwent 5 

{ . : é t fallin : eway. Sir J. Hers rae one bat a 

is part of the sunli s plate was a certain chemical gon | davthis tog oY ietad Hae ions made 

bs Fi ight, or was i . ical compound, Wh manner, stated that he h rew kund of lignes 

Z this com ’ it sunlight at all, whi at | new prismati ¢ bad found <i ight—a 

7 fi pound, that yo ‘ , which so acted pannaneie colanit, ‘4 dugetey Wyse 
A, this compound, you got an image mo upon | blue end of th > “lavender grey,” alt ight—a 

f; ural than t} ‘ more or less permanent ? e spectrum, such , ogether beyond th 

f ty theans of yar an that this question shoul i nent ? / —altogether b hue end of the ee sn 

a e arious tinted glasses ? ould be investigated ; SOL THE Pea “of sera, at the eed 

experimenters then glasses? The solar beam whi end. Prof. Draper, paeeDG 10 the spectrum, n 

Ik one colour, and now of they Le ade to pass through gin on a Fa me, conclusion, ane he t also came in the main ‘ the 

a electric lamp, nearly what th I crn show you, by cheats of — Bee he Usd discovered “latent 

Bb the sun ; in the path of the been A Imagine the lamp to | and 3 we have come from the year 18 

ar pla ed. We Fete he coe “enc coloured glasses | as fox 43; fe find a great sivante an 32 to the years 1842 

: e red glass for ared glass; we n as photography goes, as W anon, (ust thes c 

on aoe another one, and new wa } ow | was with regard to 5, as Wollaston’ s advance New me 

sa sone es glass. There was an immense d . have the | and Draper introd spectroscopic observation. Bo! on Newton 

: > ° s . th Bec 

ms ser otaniics concemiliy the setient of lish deal of differ- | sun, the si uced, instead of this ach vo querel 

. act, I shall } ight as investigated i it : simple arrangem tag aualight Cheoseht” 

and a very @istine 4 have shortly to sho gated in | slitand a cia of | throwin li hr a 

. guished French physici wthat Mr. Claudet proper combination of ] § sunlight through a 

ie considerably at varia : physicist, M. Becquerel | result was that on of lenses on to a plate. The 

7 Snider nee with regard to querel, were | I may June 13, 1842, B plate. The 

St me out from this kind of i to one particulai y venture to cali ; ecquerl did w 

kind of investigati r point | has alt 2 stupendous . A ua 
me es . igation, “But we had not | the whole bern done since, so fatas I a ui He did what 

gee: TERS ERE Das MY I solar spectrum wih nearly all the Ii oc 
= a ef : itn = a 5 ines registered by 
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: 
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cel Ane UE 
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Photograph of the 

. zs 

fens end aay aye of Fraunhofer. I do not mea: a 

hes; trum, from te se as you may imagine, but the Bee ae | ane teed 

yi th e** latent light ’—1 ne, but the complete spec- | evi raunhofer lines which F 
7" the extreme red end. Draeee the ultra-violet rays of Drap pec- | evidence in favour of the f. ich Fraunhofer himself had regis 

- ecemetaterss DI ap dleosfld.commeiliinalitcthess r eta was astoniishin® the iF fast that this new chemical frag tered, 

1, Tepresentation ” ng, in what he calls a “titho ne thing, | absolutel d world, whatever it was enPeent hn 

i hi of the solar s a *tithono y and completely i oe wes net i 

sft i le extreme visible blue pare af the Ile gives cine Draper, on the other and *, Pease of ae Si ine rays 

. ines, which of the spectrum, vines in | tion,” h and, in his ** tith ie teesete! 

wl? y none but Be pectrum,$ cert tion,” had, for sou : : ithonographic represent 

work being d decquerel had ever seen | ain other | in registeri ine pho:ographic reason the reesei 

beyond the done nearly a ycar later) seen before (Draper's | th gistering the lines ix the yell OF other, not succeeded 

A e visible red t), and in the ex: s | the spectrum, al yellow, orange, and gr sae 

even Be cd of the spectr : extreme red — um, although he had fix ties ty the insta 

Ls cquerel had not ph um- - he gives other li : extreme violet, and eee ee Hin the 

2+ mendous revelati photographed. This ofcou ines which | self justilied by } nd in the extreme red; and he ¢ ae ee the 

si siderable disc: iontoboth these men thatas y tse was suchatre- | concl ed by his experiments in co jane he considered him- 

-* ; ussion arose. 3B . you can imagi clusion to that at which B ring tovexactly th Si: 

Parison betwe ruse. Becquerel found, from ginea con: | the lisht at which Becquerel hid arrive vamale  chae 

ib "A en the I‘raunhofer lines which he had aunts com- | in eieoiie Wien kind of light it fight be, wha aap tt 

y nh Cantor Lecture delivered at the Soci photographed | possible, was some temical change which rendered A phen bs 

eo # Vol. lv. cn ERS. ocicty of Arts, Nov 24, 1873, by | f the ordinary To ot Abeolitely ial completel Faeaen 

; Fok talboly Philosophical Magaci, 4 , This was in the wae the retina receives. # taste pefiitent 

sed Philosophical Margacin. v fagacine, vol xxii. p, o7. year 1845, i © year iSg3. [need not tell y 

Journal of the pete itidit Vol. xxii. p. sho, 1843. Te ‘ar 1845, in which year Mr, Cli fae eee 
ranklin Institue forthe coor tao ft his earliest | this Society, furth r. Claudet read anoti ¥ ene. 

year 1837, work ety) Trther investigations by means of ie OE ee 
I. bliothaque universelle de Geneve,” i especial 
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shown that Dr. Draper’s idea was heretical, and at the present | stances through which the light with which he experimented 
moment you know it is the general opinion of physicists, an pee and the transparency of glass was passed under review by i opinion founded upon the work which has been done to advance | him,* when he found that this invisible light, or whatever it was, 
Shotography; and other researches since that time, that the radia- | could only get through glass with extreme difficulty, Continuin ‘ 
tions which you get from any light source, from the extreme | his investigations, he found that quartz on the other hand allowed 
violet to the extreme red, differ only in the rate and in the mag. | this invisible light to pass. If you will allow me, I will read an 
nitude of the vibrations which are at work, so thatI claim for | extract from Prof. Stokes’s paper of the extremest importance to 
the application of photography to spectroscopy, as a first result, | our subject. After referring to these experiments on glass and | 
the establishment of a great fact, that the visible, the chemical, | quartz, he proceeds to say :-t—‘* I have little doubt that the solar | 
and the heat rays are really part and parcel of _the same thing, | spectrum ” (which you recollect had already been photographed. | 
that thing being a system of undulations varying in rate and to a certain extent both by Becqucrel and Draper beyond the ; 
wave-length from one end of the spectrum to the other, whether | visible blue end of the spectrum), ‘‘ would be prilonpedl, though { 
you consider the visible portion or the invisible rays—those out- | to what extent I am unable to say, by using a complete optical 1 
side the blue in one case, and outside the red in the other. But | train, in every member of which glass was replaced by quartz.” } 

this is not all: I claim another thing for the application of pho- | He then adds that other substances which suggested themselves f 
tography to spectroscopy. Sir J. Herschel, so soon as he applied | to him were not equally good. Then further, that if this invisible ‘ 
the prism, stated, in a communication to the Royal Society, that | light does get through quartz, and does become visible to the. b 
it was no longer possible to proceed with that branch of research | eye, it does not at all follow that it will be capable of being pho- ’ 
under the best possible conditions, unless opticians would con- | tographed. Because already Prof. Stokes, in order to continue F 
struct lenses which would bring the visible and the chemical rays | his researches in fluorescence, had been, as it were, driven to r, 
into absolute coincidence. This is now done by our Rosses and | photograph some of the results which he had thus obtained. I { 
Dallmeyers in the camera-lenses, and that is the second great | am sorry to say that, so far as [ can find out, none of those pho- i 
feature which I claim for the application of photography to | tographs have ever been published. 1 
spectroscopy. Before I go further, I think it will be convenient to throw on 'y 

The next step brings us down to the year 1852. In this year | the screen some photographs of the solar spectrum, showing " 
a paper't was communicated to the Royal Society, by Prof. | exactly what I mean by the ‘‘invisible rays ;” and you will then . 
Stokes, who had already announced his discovery of what has | see the enormous advance which Prof. Stokes made the moment x 
since been called ‘fluorescence ;” ‘‘on the long spectrum of the | he introduced his quartz train, and enabled both the eye and the a 
electric light.” Prof. Stokes dealt in his first paper with the | photographer to take advantage of a new region of the spectrum es 
“change of refrangibility,” or, as Sir William Thomson pro- | in its entirety, in order to investigate it. i 

& posed to call it, “ degradation of light,” by virtue of which, Ina note to his paper communicated to the Royal Society, s 
. light, which was generally invisible to us, could, under certain | he shows that his anticipations, so far as the eye was concerned, 
2 circumstances, be made visible. It is no part of my present pur- | were perfectly justified by the facts. + He says :—‘‘I have since tr 

pose to go into this magnificent paper, one of the crowning | ordered a complete train of quartz, of which a considerable por- t 
glories of the work of this century, at any great length ; but you | tion, comprising, among other things, two very fine prisms, has x 
will see in a moment that, if it were a question of the degradation | been already executed for me by Mr. Darker ; with these I have’ « 
of light, then the invisible light to which Prof. Stokes referred as | seen the lines of the solar spectrum to a distance beyond H, 2 

; being capable of being rendered visible, must have been light | more than double that of g. So that the length of the spectrum, a 
outside the blue end of the spectrum, and not outside the red. { reckoned from Ii (the outside line in the portion originally visible), = 

: Prof. Stokes, in his investigations, in order to get at this invisible | was more than double the length of the part previously known 1 
light under better conditions, if possible, than those with which | from photographic impressions.” I will now throw on the screen x 
he commenced operations, tested the transparency of the sub- | the spectrum of the extreme part of the visible portion. The eye n 
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3 
Fic. 2.—The H-lines in the blue end of the solar spectrum, from a photograph by the author. 2 

. 5 a . ‘ tT 
generally can sec the two dark bands which you see in the middle | ing from the electric spark, failed to show anything of the kind a 
of the screen called H1 and H2. The least refrangible part of | when app'ied to the solar spectrum ;” and then he goes on to Us 

the spectrum lies to the right. When Prof. Stokes, therefore, | say that, in raking observations by means of the electric spark, uu: 
stated that the solar spectrum was prolonged, he means that the | he had found that in the case of a spark taken between the poles & 
part of the spectrum visible cither to the unassisted eye or on a | Of an induction coil like this on the table, or between the poles te 
photographic plate alter impression extends to a certain distance | of an electric lamp such as you see there, that the visible spec- Dy 

beyond these two dark lines. The part which Prof. Stokes ren- | trum which was revealed and rendered visible to him by means fy, 
dered visible by means of his quartz train extended a conside- | of fluorescence was no less than six or eight times longer than. fg 
rable distance to the left Leyond the part of the spectrum which | the whole of the visible part of the spectrum. That you see, ee 
you now sce on the screen. was a revelation of the first order. He was so astonished at i 

$o much for the solar spectrum, Now let me carry you on | this, that he at first thought there was some mistake. “I could ty, 
another ten years, to the year 1862. Prof. Stokes, in a paper | not help suspecting that it was a mistake, arising from the re- he 
communicated to the Royal Society in this year, + refers to his flection of stray light.” In fact, so astonished was he, so mapy fe 
former paper, and to what he had been enabled to do by means | methods did he try in order to break down the imposing © is 
of it. Ve states: “A map of the new lines [the lines thus ob- | it existed, that he adds, in a subsequent pers of the paper, ay 
served by him] was exhilited at an evening lecture before the tried different methods, without being able to satisfy myself ~ . 

British Association, at their meeting in Belfast in the autumn of | to the accuracy of the observations, and frequently thought fy 
the same year, and I then stated tat I conceived we had ob- | resorting to Photography. . h a 
tained evidence that the limit of the solar spectrum in the more | _ Prof. Stokes thought of resortiag to photography, but at “ Ni 
refrangible direction had been reached. In fact, the very same moment that Prof. Stokes was thinking of this, Dr. Miller, . eg 

Arrangement which revealed, by means of fluorescence, the ¢x- King’s Col'ege (unknown to Prof. Stokes), was not bal thas Cs 

istence of what were evidently rays of higher rcfrangibility com- of resorting to photography, but had actually resorted to it, an Na 
. . was taking photographs of the so-called invisible ;-art of the spec ' 

* Philosophical Cransactins, vol elxii., 1852. a. . trum, in which the speetrum in the case of some substances was 
4 Un the logg spectrum of the clectric light. Phil ‘Trans. vol chip. » . a 

599: * Op. cit. Art. ava. + Art. 204. { Page sso aT
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Ne expetine a an ‘ . samen yeni l a six times, and in the case of silver 80. 160 dd 380) = 130 740 5 .- - ” a wt is might say clnest seven times, as long Lie ema aes HD 190 iy ne as the spectrum ordinarily visible Kh sal eae : I a 
beth gt glass prisms. Prof. ee very nearly ] ' Mg Weenpn y Bey oante APT 
ne, me over re same ground that Prof. Stokes had Ag ; ep aaa Bak hy Simm’ done before him. He also investigated the t oy Sas MEA Ce aN i a _ transparency of quartz, and comes to the : a ee 
abe ag conclusion that quartz is almost the only, 3 \ Wa ae CL) Sets er reese A any 0 phon substance that can be employed. Prot. Pi ; eaey Rac 
rape bye” —-Miller, in this paper, which you will find in BNO we o ‘ ; Pog the Philosophical Transactions,* also gives t | i : 
tee for the first time a detailed account of the ar 2 a ced way in which such work is done. Permit Cu ‘ x id eres 
ested Fh me to give you a rough notion of this me- a iT SABA 4 | aa 

hat tie thod of work, We have here # spark from ' t an : 
mei an induction coil, exactly such a spark as AT a can eR aE Lo 
ley Dr. Miller wished to examine, Hehada = §, y aL f tO rove i 
ede * spectroscope something like this on the LR BW eo ; ity “ae table, with twoimportant differences. The 5 
ie first important difference was that instead * rrr honed, Of having two glass prisms he had prisms By y LM ABU 7 cea eg s s c 

he, of quartz; and again, instead of having ea | | re ay | este oar Se cae Abas a foes 5 an observing telescope adapted for use by t é — ; k "a ‘nettbim the eye, he inserted a camera, or what was 2 . Er | a “NG <2 tg all intents and purposes a camera, in the Sb NUMA UL ke iene Rr pie en andrar. same place. So that he had, first of all, a Rien | pany ish ype a eve Paar ORG ER ade tena light source by which you get an intense illu- ] 4 Se Be ees ay he a mination, due, as is generally imagined, to ! i | J : O ! — m0 0 Sie the extremely high temperature of the spark. Fe Cee ME Oem Re Mt eC TT ee ee , a ca ak Then you have a quartz lens, and quartz e oc eer TCM eon | a es r t¢hss: prisms, and then simply the photographic ce : ae acter ee Tewsor: plate. Having therefore an entire absence ras | | - | | B"Tiss ofthe non-transparency of glass, Prof. Miller Wear r iran tds esac ieee eae ae ean ‘Cursct:: was delighted to find that, on taking this Ca * eral yee pa Bene: ry fie scx, spark in this way, between electrodes of Ue ULLAL Rel a ee eae ey Ea ete Rae a rece eg a witli: different substances, he not only photo- 1 | | | | , 1 | : stat we: graphed what could be seen, namely, a , i iN. et a ee iT ne eae hot. spectrum ranging trom red to blue, but one Zn it f aes eee Reins ‘ongndlyiz extending as a rule six times the length of 1 es Fabar || a fs Mee 5 CY rae (at ae es penmerk the visible spectrum beyond the blue ; al- eee 1 nye ' \ i sm ow: though, in some cases, it is true it is only : ; 2 : zi pata [four times as long on the more refrangible Me een Feil mn pect 
side of H, as His from the red end of the “J Tile eee ae ect iG Cee rae : spectrum, that is to say the line which is } , 4 , : jaa . “ generally called A. In this paper of Dr. ; E Miller’s we have the germ of all the appli- Tl | en fe ees ee See ee eet 
cations of photography to spectroscopic in- (Ve Se ew ey eRe ee eee eee! quiry which have been carried on since ; ee. 5 Seas and I am sorry to say that altogether too =——ts : ! ! : J ; ! little has been carried on. Not only did J \ li 
Dr. Miller investigate in this way the radia- it : : tion of different vapours, and give photo- 
graphs for the first time of the bright BD aR. G¢-H | | ss | | u | | | ‘| lines of a very large number of chemical : : —— tt ds substances, but he went further than this, 
and dealt with the absorption of different 90, 100 4190 250 730 20 4150 160 270 1280 19 ‘ung tee ~=—- Substances, 

| 3 ese He commences his paper with the absorp- BDU G Ht | | | cea tion of chemical rays by transmission through i ii enae different media,—through solids (transpa- 5 ie i : weaizé Tent, of course), through liquids, and a “ 
jest through gases and vapours, the only altera- Ye otinyss tion he made in his general mode of expe- aa ; ae neil © Timentation being that in the case of the Thno. 1 I | | } tet Soa ae : 
Thala petition of a ant ape he placed YL, Wn ee | Le LS ea ee Ree é eo st! € instrument farther from the light source, Be 2 : wre x ; eile aad in the path of the ray inserted a tube , Raa ACR reared eememane tee Ee eel 

+ fog t! Containing the gas or vapour to be experi- i IAB f Hl i ms mented with, a Iam dbing now, so that J¢inN [ ii syst the light which passed from the spark to 4 c te pat the telescope was compelled to traverse 2 ee ee Leetscte | San meme Nee peer) ig 32 thickness of vapour according to the length 4) x oat Of the tube employed. In that way he J¥inC7 ; ) not only determined the absorption of " i yas a lengths of different vapours amongst (ee ee eee [| eee eee Ms emselves, but the absorption of different J 
wi lengths of the same vapour ; his paper is 2¥ yn CQ f “dt i one of the most inopartat contri ‘a } 

tons to spectroscopic knowledge that be am acquainted with, and I hold that the oe | chief i i ication o 1 importance of od is the application Fics. 3 and 4°.— Copies of Dr. Miller's Maps of the ultra-violet spectrum of the cheuncal cccinen : * Vol. cit. p. 8or. showin g the length of the visible and ult t violet spectrum, { * These have been obligingly placed at my «hsposal by Mesars, Longmans —J. No 1,
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photography to spectroscopic observations. There are few things another equally distinct advance to chronicle, but this time the 
so difficult, I think, as to make a proper spectroscopic observation, | Mork Is done in I'rance. M, Mascart a name very well known 
while from the little experience | have had at present I should | to physicists —undertook a tremendous work, which he has not think there is nothing more easy than to produce passable spec- yel completed, namely, a complete investigation of the ultra troscopic photographs. violet solar spectrum. *: Instead of using a quartz prism, as Dr, 

That, then, was in the year 1862. In the year 1863 we have | Miller had done before him, M. Mascart uscs a diffraction 

| 
$ 

f 

%, 3 Zz ad - P | 

e| OPS a (< <J) [ 
Ss a/- ~y : au? di 

. 
I 

Jt t \ i Ne 

| \ fi 
\ Mm 

\ Vy \ be 
OA A 1 ‘<r \ a 

\ N » NS i 

\ s 9 ee 
4 xt 

Fic, 5.—Dr. Miller’s arrangements,—s, slit ; 4, quartz lens ; c, camera : A, quartz prism ; #, collimator: is 
of 

grating, that is to say an instrument by means of which the | therefore, you avoid altogether the imperfect transparency of the ~ 
light is not refracted, as in the case of the prism, but diffracted glass. Prof. Mascart has gone on advancing every year, until | by an effect of interference of fine lines ruled on glass. M. | now hehas completed a photozraphic map, not only of the solar a 
Mascart has shown it to be possible, by means of reflecting light | spectrum extending about as faras the line R., by means of if 
from the first surface of the diffraction gratings, to get light photography, but he has been able to observe as far as the line 
diffracted without its going through the glass at all. In this way, | called T. “There he finds the solar spectrin ends; but in the ; 

RQPO N ME WG Fo OE D- ¢ OR Z a] | Ra ESP Pe eA 8 7B io 0 SESE SP SF OF 87 $9 9, 08 EP SOB Ns or ae 59 D7) 787, 78 787 : 

Fic. 6,—Wave-length solar spectrum showing the lines (from L to R) the positions of which have been determine] by Maszast, and showing also how - short the ultra-violet spectrum of the sun is as compared with that of the chemical elements. . 

case of a great many vapours, such, for instance, as that of | the country, which nothing can wie out, sive arenewal = |. cadmium and other metals of the same nature, he finds he can | of the work on a more liberal scale.” Prof. New ury, and = 
go on photographing very much farther, and has been able to | other savants, writein a similar strain. There can there- 
photograph atmost as far jas the eye on see, that is to say, to a | fore, we suppose, be no doubt that Mr. Hawkins will ulti- : istance, as | have already told you, five or six, or even seven | : 4 7 times as far from the line iI as H is from A. So that yeu see, | mately he cae. ame from Mr Eiiton and his subordi thanks to photography, we can now photograph six times more | nates — : (= of the spectrum than we can see of it with the eye ordinarily, | “ ~. 

J. NorMAN LockyYER Sn | 
To be continued.) | ; _ ; _ Ss 

( | EUCALYPTUS GLOBULUS IN Mei URITIUS 
OO - _—_—— --—~- oa | ~ . . . ~ : ; i ‘HE subject of the intreduction of the Eucalyptus as ~ THE CENTRAL PARK OF NEW VORKN ANS ! a sanitary agency in fever-stricken countries has of |e 

VR ATERHOUSE HAWKINS | late been so much talked about that some authoritative 
SOME time ago (Nv TURE, vol. vi. p. 70) we copied from ' preliminary inquirieshave been made with the view of piant- be 

the -Imerian Nati alist an account of the destruc- | Ng Zvcalipius eosudus ona Luge scale in the Mauritius. tion “ by order of Mr, Henry Hilton” of Mr. Waterhouse | From these inquiries, directed chiefly as to the possible suc- 
Hawkins’ restorations of //adrosaurius and other extinct | cess of the plant in the island, it appears that it does not be. animals, in the Central Park of New York. We have: thrive in any part, and still less in the warmer parts, The 4 lately received some further correspondence on this! tree, moreover, 13 unsuited to resist the Violent winds y Se 
subject, from which it appears that in April last Mr. : hurricanes with which the Mauritius is :o sequen’ Y = Hawkins addressed to the Board of Commissioners of the | Visited. In 1805 twelve plants were planted in h . &; Central Park a memorial, setting forth the manner in! Botanic Gardens at Pampelmousses, and though ey ~, 
which he hid been treated, and claiming compensation | were secured to strong stakes, cleven of them were iso * for his losses. [tis nut very easy to understand the origin | stroyed in the hurricane of 1508 ; the remaining one 4 ‘ ay 
of the atfuir, which appears to have occurred through some | Was blown over, but met with some support by talling 10t0 ay, change in the poverument of the city of New York pro- | the branches of another tree, where it still remains. b. 

Oton: ; var ; Though i “ars at one time thousands of young duced by the notorious * Ring.” Butit is quite evident tough it appears at one time thousi oI 3 e hts that Mr. Hawkins has the sentiments of all the leading | plants were planted in the lower parts of the island v ry k : 
Scientific men of the United States in his favour, "few at the present time evist ; there are, however, several i Prot Henry of the Smithsonian Institution, speaks of Annales scicntcucs de PEcule normale Superiene.’ Volk for 1854 de the desma tr 4 Er TP whan anedels asa diserace tap ary. : & ) 
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Re en Tire annual coves cactone of the Society of Arts will he held ! CONE of the principal points to note in Dr. Acland’s is 

on the rgth inst. at the South Kensington Muscum. _ the Radcliff? Trustees for 1873, is the grant made by the tru . got! . ' of 100/, to be expended in the promotion of high Mees | i bi 
Mr. WitLer, the hon. secretary to the Sub-Wealden cx- science in connection with Oxford Universit ° er medical wo 

ploration, reports that up to the end of the week before last a py. guincas were granted to Messrs Co. p 1. Ms twenty. ae 
total depth of y67 ft. 8 in. had been attained, so that the present Lankester to aid them in their researches “oes and’ E Ray ate 
contract to bore 1,000 ft. may be taken as virtually complete. A | Mr, Pode unfortunately died, but the ech le Bacteria, Lye 
continuation of the work will require an immediate expenditure | by ovhers, , research is being carried ne 
of soo/. for lining tubes, and every additional foot bored to | pest 
1,500 fl. or 2,000 ft. will cost at least 2 Thus, to enable | WE take the following extract from an article in the New York (pe 

another 500 ft, to be bored, subscriptions to the amount cf | ation, entitled, ‘Who shall direct the National Surveys?”,. 8 
T,500/. must be forthcoming. The boring continues in the | * It 1S little short of absurd that scientific work should be voted er" 
Kimmeridge clay. At a depth of 883 ft. the core contained | a military matter, to be carried on only under the oversight of . 
a shell of the Arca species, which is entirely new to | men who have military education. Unless, indeed, experience ee 
Science. At a mecting of the central committee it was | had already shown, orshould show hereafter, that scientific men 1a 
moved and carried unanimously :— ‘That, as such important | are not to be found who are capable of directing surveys as well ae 
economic and scientific questions are awaiting their solution by | as of doing the work required upon them ; or that the methods ue 
the completion of this undertaking, it is most desirable that the | of military topography are the best basis for the complete geo. ("= 
work should be continued, and that a sub-committee be appointed | graphical and geological exploration of a region ; or that civilians [ne 
to draw up a statement and an appeal for pecuniary support, and | work more happily and effectively under the government of |. on 
that such sub-committee consist of Prof. Ramsay, F.R.S., Di- | military men—and there are facts in abundance to disprove each pee 
rect or-General of the Geological Survey of England ; Mr. John ; 2nd every one of these hypotheses. It would seem alittle less “=” 
Evans, F.R.S., President of the Geological Society ; and Mr. J. | unnatural that the Navy Department should claim to undertake | | _.- 
Prestwich, F.R.S., ex-President of the Geological Society.” ! the management of the foreign diplomatic service because it has a 
These gentlemen having consented to act, the hon. secretary | Well-educated officers lying idle and ships to carry them to their a 
solicits subscriptions, that the desired result may be attained. cestinations. Army and navy are often good initiators; but ae 

there comes a‘tim i oo 
Les Mondes announces the death of Mme. Liais, the wife of the | cedunt foci. And if the vountry ‘has more. cdacted aE - . . . 5 ilitary =: director of the Observatory of Rio de Janeiro, who acted as the | talent than it needs for military purposes, profitable occupation ae 

secretary of and co-worker with her husband in all his labours. can surely be found for it without putting it in authority over [a= 
She accompanied him in his dangerous expeditions into the | scientific men engaged in carrying on the work for which they 7" " centre of Brazil, and died in consequence of the sufferings she | have been trained and to which they have devoted their lives.” - 
endured during her travels with her husband. mt. = , . _cerare? i __- 

M. A. L. A. Fir, the well-known French botanist, died on | h NE glad See that a British Bee-keepers ‘Association [ee . . , ty , has been formed ‘‘for the encouragement, improvement, and ,2"2= 
the 21st ult., in his 86th year. ! advancement of bee-culture in the United Kingdom.” Its first lan: 

M. Fortin, who recently died, has left all his fortune, amount- | exhibition will be held at the Crystal Palace on Sept. 8,9, and |. = 
ing to 36,000/., to the city of Paris, on condition that it will be | 10 When a larze number of prizes will be offered. The hon. {e---. 
employed in building schools for children of both sexes. secretary Is Mr. John Hunter, Eaton Rise, Ealing. [=> 

EE Allen’s Indian Mail learns from Calcutta that the Indian) 9 THE Lingudst, and Educational Review, “a cheerful, instructive, iowa 1 
Government proposes before long to resuine the surveys of the | and interesting periodical on languages, anthropology, anti- “= 
Indian coast line on an extensive scale. The work will betaken Uarian research, literature, education, science, and the fine arts,” fe tcee in hand next cold season under the supervision of Capt. | is the name of a new monthly journal to be published on July 1, | 
A. 1). Taylor, late of the Indian Navy. The operations will be by Thomas Cook and Son and Hodder and Stoughton. 20 
generally directed by Col. Thuillier, Surveyor-General. | SYMONS’ Pritis? Rainfall for 1873 has come to hand, and for <=. 

At a Cambridge congregation held on June 4, an additional | the act anes ae of bent involve in silting nia = . 
grant of 300/. was voted for the maintenance of the new | to Mr. Semone “Te ba, many diffeulvies to struggle on in ices .: . 78) : ‘ SS ’ ; o7* eee a Tyee ates nent | tding 20 hv coepenenty who are esl mon is , , pary, ’ & ' in sending in their statistics. We regret to see that Mr. Symons fess a. 
and Ilughes, Mr. Bonney, St. John’s, and Mr. Hart, Emmanuel, | request that one or two gentlemen in each county would have ex 
were appointed a syndicate to collect information as to the | the kindness to volunteer to assist in seeing that their county is : en ay space and accommodation required for a new Geological Museum, | 64 neglected, has been acted on in only a very few cases. It is jRe 7s. 
and were ordered to report before the end of next Michaelmas | possible that many who would be willing to comply with the rs 

Term, The seal of the University was affixed to a letter of | request are icnorant of it: we hope Mr. Symons will have a Pxmxe- 
thanks to the Chancellor, the Duke of Devonshire, for his | better report to give in this respect next year. “Mr. Stow’s piper 4, munificent gift of the Cavendish laboratory of Experimental | (yg ¢¢ ste mist. is worthy of attention. as 
Physics. 

A SUPPLEMENTARY part of Petermann’s WWireieszotgen cone ihn 
IN the last article on The Coming ‘Transit, it) was mentioned tains four lectures On ie Caucasus by Dr. G. Radde. Lec “ne 

that the Royal Society had appointed three natn tli sts to ! ture I. treats of the configuration of the Caucasus; II. Of the | 3 

accompany the ‘I Hanisit Ixpedition to Rodrigues, Chis Natural | organic world of the region; TT. Of the inorganic world in its x 

Sornec Stull will consist of Mr. Heary Slater, BOY, 881 yelation to the wan's of man; and IV. Of the present inhabitants |. _ 

Bee Man eo Patho ot Edaningts 1S of the Caucasus, their condition, industries and prospects. Three +. , 
rs EOP Cs ' ” nisl. gool maps accompany the lectures ; one a general map of the fre 

PREPAKVEONS ie being made for holdiag a national festival lesan another sh aIng the extent of forest, and a third the tra 
to commemorate the discovery and colonisation of Teelind by the density of population, fe 

Norsemen t,00 0 years ape, Counr WitezrK, the Austrian traveller, the Gar raghied =
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action of phosphorus pentachloride and of bromine on this latter | temperature is, on an average, 34°38 (oscillating between 31° 
substance. ‘The cymene obtained from absinthol and citronellol | and 37°'7). The average mutability of temperature ig thus 4 

yields terephthalic and acetic acils on oxidation, ---On the per- | 43°°9. ‘The author also furnishes some data as to days of Z bromates. Preliminary notice, by M. M. Pattison Muir. The | frost at Milan in 1838-73, The average number of these is sik 
author has undertaken the preparation of a number of these salts. | found to be about 58; there was a minimum of 17 in 1872, and p — On two coals from Cape Breton, their cokes and ashes, with | in the two years 18.8 and 1868 the number rose to 85.—Prof, . some comparative analyses, by Henry How. The remainder of | Mantegazza contributes a paper On the expression uf pain, Ife 4 
the journal is devoted to abstracts from British and foreign | groups all modes of painful expression in three categories ; yjz ° 
journals. | expressions of reaction, expressions of paralysis, and mixed ex- Tur Geoeraphical Vaga:ine, June.—This number opens with pressions of pain aneet different sentiments. — l’rof, Garvaglio . 
a valuable article by Mr. C. R. Markham, on the Railways of | 484 paper in vegetal pathology, treating of a parasitic fungus [ ” 
Peru.—The longest and most important paper, from a scientific which produces a om of blight in rice. —Prof, Sayno describes co 
point of view, is by Mr. I{. P. Malet on Bone Caves, in which | S°™® applications o “ne spiral of Archimedes to graphic calcula. | - 
the author's conclusions differ in several points from those gene- tion. —In the secon of moral and political science, Prof. Cosse aE 
rally accepted.—Other articles are on Singapore, and on the contributes a paper On political cconomy of people and states, ot 
British colonial wool trade, by Mr. W-. Robinson.— In con- Annalt di Chimica applicata alla Medicina. Nos. 3 and 4, a. nection with the American Geographical Society, letters are given | March and April, 1874.—Under the heading of ‘*Pharmacy” we |w« from Capt. Buddington, and three other officers of the 7e/aris | notice in these numbers a paper by Carlo Davesi on the com. {et: expedition, in which all but Buddington agrce in stating that | pound of chloral hydrate with glycerine.—One by Giovanni --w: had Ifall lived the ship would have pushed much further north, | Ruspini on the metallurgy and applications of bismuth.—F, x 
and that there would be no difficulty in some future properly | Mayer contributes a note on the assay of alkaloids, and Leger — '-:. 
equipped expedition doing so. one on metatartrate of magnesia. —Bultot. writes on an alteration [:2 7 

THE Geological Magazixe, June.—-The original papers in this of bichlorid oa of ohoe. “ho! Prof. 3: Bizlo contributes a paper ie 
number are the following :—Wescription of Cycloplychius, a coal the Pron price C P Osp by E, ae yee there is a paper on [2 
measure fish, by Dr. R. H. Traquair, with a plate; Physical Me ny Ce ‘ ate y * rol. - ‘inno. — In toxicology C. a 
changes preceding deposition of cretaceous strata, by C. E. de € salman, res che obtae ane lun the toxical properties ot, 
Rance, F.G.S. ; On Columiofora, anew tabulated coral, by Prof, | Ot *0/4s the residue o ainet in ating meat and fish for ex. fess 
H. A. Nicholson, F.R.S.E., with a woodcut ; Glaciation of West | Portation ; N. Zuntz on the nature of the compound of carbonic ae 
Somerset, by W. C. Lucy, F.G.S.; On the South of England oxide with bemoglobulin 5 tuseman on antidotes for phenic jis 
ice-sheet, by James Crol!, of the Geological Survey of Scotland; lat orm the Jounal ae ae nacoloste tWO papers are trans. -- 
On Pelpora tuberculata in Scotland, by Prof. J. Young, M.D., | ‘244 Of phenol poisoning ia keeled and heel the fre. == 
and Mr. John Young, Ilunterian Museum, Glasgow; Landslips | Te"cy ° pheno. Pilon © tal eh tt . h n physiology there =? 
and Sinkinys in Cheshire, by J. M. 1s a paper by Engel on metals and the human body; anda gy: 3 ° _— i ; paper by G. Gallo on a new fact favouring heterogenesis. We y= 

Journal of the Society of lelegraphic Engineers, No §.—The | notice also an account of experiments on the production of bac- >: principal original papers in this part are the following :—On a | teria in organic infusions, by E. R. Lankester, and a paper on Jz: = method of testing short lengths of highly insulated wire in sub- | the physiological and therapeutic effects of the active principle of = je = marine cebles, by Prof. Ficeming Jenkin, F.R.S.; On the me- ipecacuanha, by A. E. d’Orenellas.—In therapeutics $. Cadet |e -: chanical testing of telegraph wires, by R. S. Culley; On the | has a paper on the efficacy of black sulphide of mercury in : 
strength of cylindrical wrought-iron telegraph poles, by F. C. cholera; Dr. Gimbert on the application of Lucalyptus glo- In: Welb ; On the percentace of averages, by W. H. Preeece ; On | dzaZus5 » Prof. Binz on the action of bromide of potassiumon  ,__ lightning protectors, by john Fletcher ; On equations connected | the animal organism ; L, Tassinari on the transfusion of blood; —{--- - with telegraph wire, by H. Mallock; Tables to facilitate the | Prof. de Renzi on the use of sulphites in intermittent fever ; and e 
calculation of strains of overhead line wires, by Robert Sabine. | on the injection of water and saline solutions into the veinsin _-- 

Transactions of the Glasgow Sociey of Field Naturalists, | cholera, by Dr. Dujardin-Beaumetz. ae 
Part II. Session 1873-74.—This Society was established in Gasetla Chimica Italiana. Fasciolo iii. contains but two ==. 
1871, and seems to be in a prosperous condition so far as mem- original communications, the first of which is by E. Pateno,On = [=~ 
bers are concerned, and, to judge from the brief reports of the | the identity of cymene from camphor and from essence of tereben- "==> 
meetings, is doing yood work, The Society meets all the year | thene. The cymene was prepared from camphor by a modifica [F=~ 
over, specimens being exhibited and papers read at all the meet- | tion of Pott’s process, enabling more than a kilog. of this sub- = {-=> 
ings ; the papers contain the results of observation as well as | stance to be acted on at once. 100 grm. of red phosphorus, aur 
eccasionally of speculation, and show that the members can ob- | 265 grm. of sulphur, and 780 grm. of camphor are well mixed in 2 
serve and think to good purpose. In summer the Society makes | a suitable vessel, and then heated over a gas burner till cymene = ®trr 
excursions to various places in Scotland, an account of the results | ceases to pass over. Analyses and descriptions of the calcium, |-+ 
of these excursions being read at the meetings. The paper of ; barium, lead, potassium, sodium salts of cymene-sulphonic acid, & 
greatest novelty in this publication is Contributions to a know- from camphor cymene, as well as of the acid itself, aregiven— = [ =. 
ledge of the Scotch Cynipid.c, by Mr. P Cameron. Cymene from essence of terebenthene was prepared by Riban’s "8. 

Astronomische Nachrwhten, Nos. 1,089, 1,990.—In these method, and the same salts of the sulpho-acid studied. —The [>> 
numbers is contained a long paper by J. G. Galle on a method other paper is by Uzo Schill on chromic peroxide and acid, being mos 
of calculating the paths ef bright meteors, and he gives the ; Observations and experiments relating to a paper by ‘ intz Ie 
orbits of the meteors of July rand 19, 1873. The elements of (under the direction of Prof. I. Men cr cn these fr Stans =, Manet (127) are given by Henry Kenan. The clements of , Phe remainder of this part is occupied by abstracts from other; me 
Cozmia’s comet are piven by A, C. Duner as follows :— journals. > 

To orsz4, July 201670 Berlin time Cosmos, May.—The principal papers in this number of the ky, 
@ 140° 3 F6" Italian geographical journal are an account ot N. M. Prjewalsky’s Te 

") 12300 55" , exploration of eastern Mongolia, the present contribution relating gy. | 
r Fe 5253" to his travels in the southern confines of Mongolia from Dala-Noor x | 

Ios gy SoSag _ to Ala-Shan; On the gold-bearing regions between the Limpopo Re 
“he ephemeris for thes comet is added, going up to Aug. 11, and /ambest, with a map ; anda continuation of the paper On “s.°’ 

Neale Mtitute Lombarde di Setencee Leiire, Wendiconti: t. vii, recent expeditions into New Guinea, tee 
Fase. vo Tn this number M, Ccloria haya note On the extremes ~ el Pe 
of terupenture observed in Milan since the year r703. Ttappears 77° . lat. * rom tis table that the minimum temperatuces of the several SOCIETIES AND ACADEMIES fs. 

yeirs ovewite | O3 times in’ panuary, 27 in December, tg in LONDON TS 
Pebuiiry, once in March (eS ,), and once in November (1800), Geological Society, May 27.--John Evans, F.R.S., pre my 
The masta tempertines occurred 62 tines in July, 33 in _ Sident, in the chair, —The follow.ng communications were read : * 
Aucust, bg an fine, onee in May (1786). Ttas further observed | - On the last: stage of the Glacial period in North Britain, Ay 
that the minimum fempertture in Milanas, onan average, 9°97) PL re. Jamicson. tn this paper the author arranged the Glacial ®:. (ovclitin: between 2S and 172); while the maximum | phenomena of Scotland under the three following heads :—(1) The f & 
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4 ? ris NATURE [une 11, 1874 ! 

M. J. Berkeley commented on the injury done to pears by a |] and MM. Dumas and Pasteur added some observations. -Ob- | 
snecies of Cecidomyta and also by a fungus //elminthosporium | servations on the dwarf African races, @ prefos of the photo- | 

pererun: which produced the unsightly cracking of the surface. graphs of Akkas sent by Prof. Panceri, by M. de Quatrefapes 
-—Researches on the simultaneous diffiision of certain salts by 

Royal Microscopical Society, June 3.—Charles Brooke, | M. © Marignac.--Probable decrease in the water supply from ; 

RS, president in the chair.—Mr. Slack called attention to | the Seine basin in the summer and autumn of 1874, ky MM, E | 

a slide exhibited under one of the Society’s microscopes, as | Belgrand and G. Lemoine. The authors predict that the water 

beit ea remarkable specimen of Herr Miiller’s technical skill in | supply will fall very low from now to the middle of October 
Ciatom mounting. The slide had photographed upon it, in an | —Memoir on the bay of St. Jean de Luz, by M. Bouquet de la 

extremely beautiful and perfect manner, eighty spaces with the | Grye.—New process for engraving on copper, by thesame  { 
names of diatoms helow each, and a diatom of corresponding | author. The plate is first coated with a thin layer of silver, on 

species was mounted in evcry space. —Mr. Charles Stewart de- | which is spread a coloured varnish, and the design is then en: 

scribed ard figured on the blackboard the peculiar position of | graved with a dry point. The tracing is finally etched bya so- | 

the touch corpuscls in the skin of the hand ; he also exhibited | lution of ferric chloride.—Note on magnetism, by M. J. M A 

and described a section of an Ascidian, and explained the method | Gaugain. The present researches relate to the magnetisation of : 

of preparation. hardened steel.—On the motion of the air in pipes (fourth ” 

ee note), by M. Ch. Bontemps.—On the adulteration of bee’s- ut 
Boston, U.S. wax with Japanese wax, by M. Ch. Meéne. The author fe 

Society of Natural History, Jan. 7.—Dr. T. Sterry has determined the densities of the pure substances and of mix. = ( & 

Hunt read a paper on the stratification of rock-masses. The tures containing the two inds of wax in varying Proportions, — Le 

crystalline rocks are commonly divided into stratified and On the integrals of the ifferential equations of curves of which ne 

unstratified. These two classes correspond to what the the locus of the centres of the intersecting ellipsoids, similar and n 

author has designated indigenous and exotic rocks, but a third similarly placed, is a OM curve, by M. l’Abbe Aoust.—On a 

class must be distinguished, which he has called endogenous mechanical problem y, M. H. Durrande.-—On the principles of | - 

rocks, and which appear to have been deposited from solu- correspondence of t lanet 1 and of space, by M. Zeuthen.—On oS 

tions. not in open basins, but in fissures at greater or less depths the flatness of the p anet Mars, by M. Amigues. The author | 

from the surface, and under peculiar conditions of temperature arrives at the conclusion that the planet was formed in two or : 

and pressure. To these crystalline deposits belong the various more stages and that the meat density of the superficial layers cs 

veinstones, including many of the so-called granites, especially Is 1°54 of the mean LM of the nucleus. —On the shock of | me 

thes» containing the rarer mineral species. The speaker desired bodies (second note), y M. G. Darboux.— Perfection of electric 7 

to call attention to the fact that a stratiform or layer-like arrange- chronographs, and researches on electro-magnets, by M. Marcel | _ 

meut of the constituent parts is often met with, both in exotic Deprez.— Study of the products formed by the action of hydro- _ 

and endogenous rocks. and cannot be regarded as characteristic chloric acid on ne and steel, by M.S. Cloez. The author a2 

of indigenous rocks, nur as a proof of aqueous deposition at the has separated ma made analyses of several hydrocarbons.—On - 

earth’s surface. While admitting the frequent occurrence of the the new triangu en ° the Isle of Corsica, by M. F. Perrier.— ~ 

bended structure in eruptive rock, and the necessity in many Of the spectrum of musc e. DY M. L. Ranvier. The author has . 

cases of a careful geognostical study to determine to which class devised an strane called a myospectroscope, of which the * 

a stratiform rock should be referred, the speaker maintained the action depends on the fact that striated muscular fibre when pro- oe 

truly indigenous character of the great formations of gneissic perly prepared vcs es a natural diffraction grating. —On certain : 

rocks, such as, for example, the Laurentian, which from their particulars 0 \ e C story casein and albumen a propos of a | 

wide extent, and from the mode of their association with layers recent note by hi Uifrerenc le, by M. A. Bechamp.— Experiments = 

of quartzite, limestone and iron-oxides, were clearly deposited n which expiant yy by MN of opinion on the constitution of the = | =. 

horizontal Jayers at the earth’s surface. iron in the blood, by MM. aguelin and L. Jolly.—On the wh 
Tyroglyphus of the vine, by M. A. Fumouze. This Acarus (7. 

Feb. 4.—Mr. J. A. Allen read a paper on geographical variation | ech/nopus) is stated by Planchon to destroy Phylloxera, but the | --- 

in colour among North American squirrels, exhibiting many speci- | author of the present communication does not speak of it hope- . 

mens in illustration of his remarks. The law of geographical varia- | fully as an agent of destruction of the vine scourge.—On a new ve 

tion in size, that representatives of the same species decrease in size | indigenous genus of terrestrial Lombricians( Pontodrilus marionis\, \ 

with decrease in latitude or altitude of their range, was established | by M. E. Perrier.—On the mode of contagion of cholera, by M. [>> 

by Prof. Baird in 1857-58, in respect to both mammalsand birds, | Ch. Pellarin. = 

who also noticed the occurrence of variation with locality in some _ _ ee _ Ti 

other respects. Laws have been found to govern these variations as_ | Yn 

well, and are as follows :—(1) enlargement of peripheral parts — 

towaids the southward ; (2) increase’in depth. intensity, and CONTENTS Pack fc 

extent of dark colours towards the southwards, and (3) increase | METEOROLOGY—PRESENT AND FUTURE co ys 

of colour with increase of humidity, or the correlation of intensity | Recent Frexcu GEoLocicat Works. ro Jit: 

of colour and the mean annual rainfall. Mr. Allen then proceeded Our Boox SHELF 102 Z 

to notice the application of these laws to the family of squirrels. | | E 

—Prof. C. If. Hitchcock spoke of his studies of the Helder- RTTERS TO THE DITOR . ~~ 

berg rocks of New Hampshire. Ife also described in detail the The Habits of various Insects. Fritz MULLER eee ee 

scolovy of the northern part of Grafton County, New ILamp- Eozoén canadense—Dr J.W Dawson, F.R.S. (Wath Lee:.siraiion) 103 ' 

shire, Where the Helderberg Rocks can be best studied. Proportionality of Cause and Effect. British QUARTERLY Re- 

VIEWER; Rout. B. Havwarp ; A Sexton WRANGLER: J- oe 

\ COLLIER 1030 | <o> 

PARIS The Glacial Period.—.\. H. Gregx, F.G.S, 15 Sc: 

Academy of Sciences, June 1.—M. Bertrand in the chair, | Vesvs’s Fry-Trar (Dione reascipilry. By Dr, BURDON SANDER- roe 

—M Jamin presented the following: paper in continuation of his | sox, F.R.S. 105 = 

rescurches on imagnetian: On the part played by the mean | Reroxnr of Pror. Parnxer’s Husnterrwn Lectures “ON THE — 

section, the polar surfaces, and the armatures ofa magnet. The | STRUCTURE AND DKVELOPMENT OF THE VERTEBRATE SKULL,” IVs “S 

author concludes that the mean section determines the quantity, Wisk Lidustrations) 107 ay 

and the surface the disthilution, of the maynetism, Presentatton Os Srrerrtm Prorousaray. By J. Noxwan  Lockver, F.R.S. Wis 

of an ingot ot 250 kiloprs. of platinum iridium alloy, cast at the (With [lussrations) 19 Ba 

btseryatanre des Nitset Meters, May 13, 1874) by M le en. bag CentRAL Parx of New York asp Mas, WATERHOUSE Son 
Morin. “Vhis chores ingot is more than Pometre in length, Hawxins mz [<= 

an contain alt os percent, of ey i was ised ve bccaLyprus cLopttus inMatritivs, By Joy R. Jacksox wo 

wince ob titestame by mieans of an oxyhyarop ) m° : ae +. . S . 
with seven jets. the fu ion bemyg completed in from 65 to 70 Coceta’s COMET. By J] R Hino, FERS. - . 

TS Vi Chevieul commamnicated) a paper contummy ob. NOTES ~ 
horation com AP Ponsanpauit’s: paper on the transformation of | Scsnriric SERIALS m5 TS. 

Re Ao Botusiysault made some renatit. in lep'V, SOCIETIES AND ACADEMIRS "
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