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sirl on the score of lelicacy , hot cae 

Me THURSDAY, SEPTEMBER 17, 1874 si" Wo oelteacy, May we not sum ,up by 

Sem, 

saying that few men haye the ‘Icisure, after they arrive at 

ter =o 

manhood, for Pursuing the studies of their youth ; while 

ve THI EDUC LION. OF WOMEN classes would be mont rome of the upper and middle 

Shes 
. . 

c ankful for a rational substitute for 

2, | NX ONE of the subjects discussed at the recent meeting | the purposeless vacuity in which they are at Present forced 

- The. i of the British Association at Belfast were of | to spend a large Portion of their time? And yet in the 

n\ greater practical importance than the one introduced to | face Of this it is stil] the orthodox creed that the educa. 

bie the notice of the Economic Section by Mrs. Grey in her | tion which any Inglish scentleman gets or can get at a 

+ tint paper on the Science of Education, and supplemented public school or University is too broad or too deep for 

sets by the address afterwards delivered by her ata meeting | the mass of women of the same class, 

fe held under the auspices of the National Union for Im- An almost ludicrous instance of the difficulty which is 

ae proving the Education of Women of all Classes. So much experienced Practically in the attempt to frame a curricu- 

tots | nonsense is talked and written on the theme of the | lum of studies which shall be Specially adapted for girls, 

wer | higher education of women, the utterances cven of | was brought out in the recent debate in the Convocation 

= | some of those who are looked on as authorities on the | of the University of London on the desirableness of ad- 

me question are too often so doctrinaire and unpractical on mitting women to degrees. When the existing General 

iad one side or the other, that it is arelief to read the well- IXxamination for women was instituted, a Committee of 

los considered and thoughtful reflections of one Who has | the Senate was appointed to draw up a scheme which 

a bestowed much labour and serious thought upon it, and | should meet all the requircments of the case. After long 

— who has given evidence that she is wedded to no pre- | deliberation, the extent to which it was found possible to 

AM: conceived views. The crowded attendance at the Section deviate from the ordinatry Matriculation €xaMination was 

es when Mrs. Grey's paper and the two which followed it— | this . Greek was made optional ; and girls were allowed to 
te | also by ladies—were read, and the lengthened and ani. take Botany if they wished instead of Chemistry, and 

1 mated discussion to which they gave rise, Sufficiently | Italian if they preferred it instead of German ; they were 

ih evince the wide interest felt in the subject by those who also exempted from all the books of Euclid except the 

He | attended the meetings of the Association, first, if they took Geography instead! The first of these 
a The branch which Specially concerns us is the extent indulgences is now extended to boys ; and the Other dif- 

ots to which instruction in some or all] of the various branches | ferences are SO trivial that we are glad to see that another 
tee of science should enter into the liberal education of Committee of the Senate has already recommended thut 

it | women ; and this again is but a phase of the more general | the examination be altogether assimilated to that for 

son question asto the mode in which, if at all, the education Matriculation. When this is done, it may possibly occur 
ity | of girls should differ from that of boys. We may set aside | to the Senate that there will be no object in keeping up a 

‘| on the present occasion as a subject of too great import- distinction of name between the two ; and how will it 

‘» | ance to be discussed in a general article like this, the | then be possible to refuse to women examinations which 
aga: much-vexed question of the \fedical Education of Women. | shall be equivalent to those that admit men to degrees, at 

big: With regard to the difference which has been established | least in the Faculties of Arts, Science, and Laws ? We 

at by general custom or prejudice between the ordinary curri- | do not Propose here to discuss the expediency of 
- culum of the studies of boys and girls, Miss Davics has nominally permitting women to take devrees in our 
rat pointed out with great force, in one of her I’ssays on the universities ; but there js One aspect of the question 

= | Higher Education of Women, what appear at first | which has hardly been sufficiently considered by those 

‘ sight some glaring inconsistencies and absurdities. To | who Oppose the innovation, A university degree is the 
Th boys who are destined for a mercantile life or a public acknowledged hall-mark of a certain standard of educa. 
Ut career, an intimate acquaintance with French and German | tion for men Who make teaching their profession, .\ 

‘i is now almost indispensable ; Latin and Greek are there- very large number of women are equally dependent on 
" fore almost universally taught in boys’ schools, while the teaching asa means of livelihood ; notwithstanding the 

modern languages are considered an essential part of the many additional facilities given them of late years for 
_ Course of study of a girl, to whom they will be of much acquuing knowledge, they have at present no equivalent 

- less service. A fair knowledge of the elements of physics | test of their qualifications ; and as long as this is the 
and chemistry would be of immense advantave to a case the really competent voverness or schoolmistress 

a Woman in the management of a houschold + but these } will always be subject to unequal competition from her 

: are subjects considered by many to be decidedly unfemi- Incompetent sisters, and the MsiN generation of both 

H nine. Music is the most inexhaustible and harmless re- buys and virls will be the sullerers, 
: creation for the mind overtasked with the burden of daily The vision that frichtens many from lookinss with 

, Cares ; but music: hardly comes within the scope of a boy's candid and partial mind at the problem of the higher 

education, at least in this country ; while ait is almost education of women Is the fear that the educated woman 

| Compulsory on yirls, whether they have the talent for it Or | will be lifted out of what we are pleased to tenn her sphere, 
Rot, and who have at all events abundant other occupa- | and: rendered unfit for what oman Considers to be her 

tion, such as necdle-work, for their leisure Moments. The | duties, Hut the admirers of the uneducated Wornan may 

earliest years of a Child’s life are almost entirely regulated, | take comfort in’ the USSUTANCE piven them by Prof, 

for £0od or for evil, by the mother and her female de- | Fawcett at the Brivhton meetine of the British iAscy. 
Pendents > but any knowledge of human physiology OV} ciation, that Whatever facilities tre ottered tur im. 

hygicne has been till recently almost forbidden to the Proving their minds, there WHE still be left. for many 
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years an ample supply of those who prefer to remain | indium, we arc indebted to spectroscopic analysis. Ina 

ignorant and uncultured to satisfy all demands, In | paper communicated to the Royal Society in 1863, Mr 

the noble address delivered by Prof. Huxley at Belfast, | Huggins gave a valuable map of the bright lines of the 

he insisted, with all the force of his calm cloquence, on | metals, as seen through a system of prisms adjusted for 

the folly of making a bugbear of logical consequences ; | @ minimum deviation of the line 7) of Fraunhofer 

and in no science is there more necd for this exhortation | This was followed by the works of Thalen and Mascart, 

than in that of cducation. Mrs, Grey well put it that no in which the positions of the metal lines are given in 

education is worthy of the name that does not at least | wave-lengths. The results obtained by Thalen are incor- 

aim at a right training of the three departments of the | porated in the great work of Angstré.n on the solar 

mind—the reasoning faculties to determine the right from | spectrum. 

the wrong, the emotional to follow the right when found, To observe the metal lines, the method usually em- ° 

and the imaginative to conccive the perfect ideal of all | ploycd is to pass the spark from a Ruhmkorff’s machine 

goodness. In determining a course of education, whether | having a condenser connected with the fine wire, between 

for boys or girls, when we have once satisfied ourselves | poles of different metals, The air lines which come into - 

that our principles are sound, let us unhesitatingly follow | view at the same time are easily distinguished by well- 

them cut, letting the possible consequences take care of | known characters from the metal lines, and were used by c 

themselves ; and we may feel sure that the conclusions to | Mr. Huggins to fix the positions of the latter. In some - 

which we shall be led will stand the test of experience. cases the metal lines were obtained by drawing sparks 

The point which we think should be most prominently | from solutions of the chlorides. * 

brought forward by the advocates of a reform in female In the work of M. Lecoq de Boisbaudran, two methods - 

education is not so much the desirableness of turning its | are chiefly followed for obtaining the spectra of the 

future current in any one direction, as the necessity for | elements and of certain compound bodies. The first is - 

removing all trammels and barriers raised by man’s igno- | the ordinary method of heating the body in the flame of = 

rance or prejudice. On this ground we sympathise most | a Bunsen burner ; the second is to pass short electrical 3 

heartily in all the efforts now being made to widen the | sparks from a Ruhmkorff’s coil, wthout condenser, be- ~ 

basis of the education of women, whether in the way of | tween a solution of the chloride of the metal and a fine cS 

special colleges, university examinations, or courses of | platinum wire suspended above the solution. Inthe latter o 

lectures involving severe study. Letus first of all—divest- ; case the following is the method of experimenting usually ° 

ing ourselves of all preconceived theories on the subject, | employed by him :—The metallic solution is contained in 3: 

whether social, metaphysical, or physiological—give free | a short glass tube, into the lower end of which a platinum = 

scope to the faculties of woman before we begin to dog- | wire is hermetically sealed. Another wire of platinum, ot 

matise on the extent to which these faculties will bear | or, still better, of iridium, attached to an insulating sup- x 

cultivation. Natural Selection will point out the occu- | port, is adjusted at a distance of two or three milli- 5 

pations in which the female mind will excel; and the | metres from the surface of the liquid. Anessential con- — *' 

Survival of the Fittest will determine the professions in | dition to the success of the experiment is to make the = 

which woman can successfully compete with man. And | free wire positive, and the liquid negative. If this = = 

every one who believes that faculties were originally | condition is reversed, the spectrum of the solution seldom = = 

endowed or gradually evolved for the purpose of being | appears, but is replaced by the ordinary air spectrum. In = 

used, and powers for the sake of being exercised, must | some cases, as with the alkaline salts, a fine spectrum is <- 

rejoice at every fresh extension of the field in which they | obtained by passing sparks between a fused bead of the ==. 

may be employcd. salt and a platinum wire heated to redness ina Bunsen =z 

——---—- | or spirit flame. According to M. Lecog de Boisbaudran, => 

the spectrum produced in this way is not only more = = 

DE BOISBAUDRAN ON SPECTRES brillizat, but i¢ richer in metallic lines than that of the: 

LUMINE UA solution. The method of taking sparks in air between = ry 

Speetres Prismatiques et en Longueurs @Ondes destin’s | metallic poles has been employed in the work before aa 

aux Recherches de Chimie Minérale. Pat M. Lecoq | us only in the cases of aluminium and lead. The spectro- :. 

de Boisbaudran, avec Atlas des Spectres. (Paris: | scope employed was formed of a single prism of heavy) = 

Gauthier-Villars, 1874). glass, with a collimator, and telescope moveable on a = 

Te spectrum maps of Kirchhoff, Huggins, Angstrom, graduated arc. An illuminated scale, projected fromthe... 

and Thalen are so complete that little has been anterior surface of the prism, was seen above the spec- 

left for later observers except the filling up of some de- | trum, and its indications were reduced to wave-lengths by = 

tails. Anystriim’s discovery that the bright lines which comparison with the wave-lengths of certain solar and ,. 

form the spectrum of the clectric spark are partly due to metallic lines, as determined by Fraunhofer, Mascart, — <,. 

the air or other gaseous medium traversed by the spark, Angstrom, and ‘Phalen, "he 

pirtly to the vapour of the metallic poles, formed an; Ina series of twenty-eight finely-executed engravings, _. 

epoch in the history of spectrum analysis ; and the publi- | M. Lecoy de Boishaudran has given delineations of the 

cation of the fine map of the solar spectrum by Kirchhoff | spectra of a large number of bodies referred to the arbi- yy 

(founded on the great ovisinal work of Fraunhofer), in | trary scale of his spectroscope, and also in wave-lengths.  ~; 

which the positions of a large number of the metallic lines | Except in a few cases, he has not attempted to represent... 

are carefully laid down, gave a preat impulse to the pur- the feebly illuminated ground or continuous spectrum = x, 

suit of this branch of physical science. For the discovery | which in many instances extends over nearly the whole ime 

of the new metals, cesium, rubidium, thallium, and field of view. But the characters of the bright lines and te.
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unspent cannon-ball impeded by a bank of earth, kecps | | I have no doubt that the notice of the occurrence of the fossils 

spinning and grinding its bed for four months, and | in trap will be new to many of yourrcaders, In all my investi- 

then suddenly goes off with unabated velocity as if it gations | have not met with a similar occurrence. ‘The first 

were merely ricochetting from its point of interruption 2” cxample Proves uw re an va at Ieast, ina plastic state when 

Did the writer never hear that the motion of this Vaid tate into it. 1c second proves that it was in a 

met was in strict accordance with the laws of gravi- a ce cath 

tation, and Laplace used it for corrrecting the value of tue nen aan a isaclory to vit proving that trap isa 

iter’ ? In these cases, and in many others, the | 4, uy een eran anight thereby infer that the 
Jupiter's mass ¢ re y ) trap was a sedimentary rock, The section of the coral in the 
author has gone sadly astray. he accounts of the appear- } trap is as perfect as sections of Lithostrontion in the Lower 

ance of the different comets arc good and clear and are | Carboniferous limestone of Kast River Picton in our museum 

well worth reading, but one or two drawings of comets | collection. . 

would have improved matters considerably, ‘There is a By what process were these fossils preserve] from destruction 

plate at the beginning of the book, of the earth in a} ithe molten trap? D. }IONKYMAN 

comet’s tail, which draws somewhat on the imagination. Ifalifax, Nova Scotia, Aug. 27 

A want of soundness with reference to mechanical laws fOur correspondent does not define in what sense he uses the 
appears throughout the book, for we read of the two | vague word ‘‘trap.” Fossils, both animal and vegetable, are 

parts of Biela’s Comet having less mass to be acted upon | of common occurrence in some kinds of “trap,” ¢g. in the : 

by solar attraction than they had before separation, so | different forms of tuff. We presume that the specimens he 

that the original orbit must have been altered ; and we | refers to were of true basalt, or some other form of crystalline, 

hear of a comet altering capriciously its centre of gravity and once molten i:ncous rock. If so the fact is interesting, 

with reference to solar attraction. The words orbitzal though possibly some of our readers may be able to adduce « 

and phosphorous occur frequently, we hope for the last similar cases.—1:1) | 

time. The book is spoilt by the endeavour to explain — : 

the appearances of comets without regard to the most Curious Rainbow 

fundamental physical laws which have so far been found Tukee or four days ago I observed a phenomenon which may 3 
to be rigorously exact, C. M.S. possibly be interesting to some of your readers. I was standing =. 

on a hillside, about 200 ft. above the sea, and saw a rainbow of 4 

a I the onsinary description very vivid and extending to the horizon - 
. . at both ends of the arch ; outside this was a secondary bow, also 

LETTERS TO THE EDITOR very distinct, and inside the primary bow was a series of coloured - 

[The Editor does not hold himselfresponsible for opinions expressed bands, to all appearance identical with the series in the primary bow 

by his correspondents, No notice is takecit of anonymous from the green to the violet, so placed that the green of this third 
communications J bow was next to the violet of the primary bow, and the violet of 

oo, the third bow the innermost of all. There was no appearance = 
“ Pollen-grains in the Air of any superposition of colours, and the third bow was nearly as 

Mr. Hupert AikvY’S letter printed in your issue of Sept. 3 bright as the primary, and the interval between them was hardly 7 

appears, to a great extent, to reconcile that gentleman’s ov:er- appreciable. ‘The whole series was concentric. I have not 

vations with my own. My set of drawings have been made observed any notice, in works on the subject, of a phenomenon 

entirely from pollen-grains in the wv state, and in this condition | similar to this, or any hint that it might be expected according : 

(in which of course it is wafted through the air) I find the pollen | to the geometrical or physical theories of the rainbow, and .. 

of plants fertilized by the wind, though belonging to the most therefore think the appearance may possibly be of rare occur- = 

widely dissociated natural orders, to be uniformly, as far as I | rence. bok R. P. A. SWETTENHAM : 

have been able to observe, nearly or perfectly spherical, with no len Calach, Kyles of Bute, Sept. 5 - 

prominences or furrows visible on magnifying about 250. a __ ~ 

very short immersion in glycerine would cause the protrusion o gs ~ 

the intine through the weak spots of the extine, and would give Polarisation of the Aurora ™ 

to the grains cf birch and hazel the spherically triangular appear- IN answer to Mr. Procter’s first question (vol. x. p. 355), I would ~ 

ance described by Mr. Airy, and represented in some of the plates | refer him to NATURE, vol. vii., p. 201, where he will find an ac- ~ 

by an old German writer. ALFRED W) BENNETT count of observations of the polarisation of the zodiacal light, and = 

Penmaenmawr, Sept. 9 of the aurora, by Mr. Ranyard, who ‘appears to have used a 
—— double in.age prism and Savart, during the great aurora of Feb. 4, 

ys 1872, and to have detected no polarisation. He refers also to 

Fossils in Trap some observations made upon the small aurora of Nov. 11, 1871, 

WHEN examining the great exposure of trap and associated | in which he could detect no polarisation, The only other . 

Upper Silurian rocks at Cape Bon Ami, New Brunswick, I | account of observations that 1 have met with are contained in - 

unexpectedly found fossil. in the trap. I was at the time | the report of Trof. Stephen Alexander on his expedition to 

collecting agates and amygdals of calcite. © (ne amygdal | Labrador, given in Appendix 21 of the United States Coast ~ 

attracted my attention as singularly regular in shape. On | Survey Report for 1Svo, p. 30. He found strong polarisation ~ 

detaching it from the rock and examining it with the magnifying | with a Savart’s polariscope, and, what is most remarkable, 

glass, I found it to beacural, Aucosiles gothhantiedt. The fossil is | thought that the dark parts of the aurora gave the strongest x 

nearly circu'ar. Its greatest diameter is 17, in., its smallest | polarisation, This was at the beginning of July. He was in ~. 

diameter 1° in., its greatest thickness is} in. Notwithstanding latitude about 60, and the observations appear to have been >. 

the rubbing by cxposuie oa the shore, many of the cells | made near midnight. But he does not state whether there was 

are quite distinct: the side attached to the trap is without | twilight or traces of air polarisation at the time, nor does he give . 

cells, of found a sceond specimen of a similar con! in 7 the plane of polauitadion, - 

another part of the traprok. OF this the length is an, the Cheltenham J. A. FLEMING 

width ,{,.0 The exposed part is asection having the structure 

perfect; it is slightly weathered, ‘Phe fossil is indissolubly —— — ™ 

united with the trap, its sharp septa penetrating it: the tap of . Leas <n ‘- 

the Spee men is Very comyprit LhRANCLIS 1 DIUUND wLVo T7L, AMD. FLR.CP. . 

ine ged frou ie assocktted Sahn of Naagara () N Saturday, pith inst, in his forty-first year, atter an 5 

The suata have been coralice! : they are filled with cous, | illness of only four days’ duration, died Dr FE. = 

favosites and Crathephyla. 1 collected: magmificenl specimens Anstic, from the consequences of <t dissection-wound In- &. 
of the former, also Crévoid joint, O00i6 sp. 2 Strothomena a’ licted while he was investigating the causes of a serious & 

Prova, Alerypa welludarts, Wiiyne vonedla Spy allayriy nie, | snd somewhat My sterlous disease which had for some 

Orthoccras sy? | lime prevailed in a large school at Wandsworth, and had 

The lossils are casily detached from the strata, | rapidly carried off several of the pupils. Thus he must :
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be enrolled in the list of those who have fallen in the | to interpret them. But whether this refers to the ancient 
i cause of scientific investigation. signs, or only to those which Sefor G. de la Rosa found 
* Dr. Anstie was a student of King's College, and took | were used by the chicfs a hundred years ago, is at present 1 his doctor’s degree at the University of London in 1858, | doubtful. Dr. Philippi, of the University of Santiago 

since which time he has devoted much of his Ivisure | on the authority of Pore Kinaud, one of the French to the investigation of therapeutical and pathological | missionaries, Says that the natives do not attach an ‘ problems. His work on “Stimulants and Narcotics,” meaning to the signs, Probably expert wood-carvers it published In ISG4, first brought him into notice as an | like the Easter Islanders would from time to time have he upholder of the value of alcohol as a nutritive agent, in | replaced decayed tablets and multiplied others, They tt contradistinction to the opinion of M, Lallemand, that its | may also, very possibly, know from the gencral appear- mT action is simply stimulant. In conjunction with Dr. | ance of the hicroglyphics what they refer to, and yet not Burdon-Sanderson he was one of the first in this country | understand individual signs, , " to direct attention to the Sphyymograph of his friend Before showing that it may prove an easy task for any- Prof. Marey, of Paris. Sanitary reform was another sub- one acquainted with the Pacific to interpret the signs, pro- ject to which Dr. Anstie paid much attention, and with | vided he has some knowledge of the traditions of the Easter ie great success, His article on “ Neuralgia” in Reynolds’ Islanders, it will be necessary to mention the legend of are “ System of Medicine,” and his important work on the | their origin aS ascertained by Commodore Powell and the same subject, made him well known as a physician, as | Sefor Gana from the missionaries on the spot (in 1868 : did his papers in the Practitioner, of which he was the and 1870), It is briefly this : that their ancestors arrived 1 editor. . in two boats many years ago, each boat being under the . Dr. Anstie was physician to Westminster Hospital, | command of a chief ; and there is a distinct tradition that ~ where he was also lecturer on Medicine. The new they had been expelled from Oparo, or Rapa-iti, an island physiological laboratory of that institution, which is to be 1,600 miles to the west. opened next month, owes much to his energy ; and no Now there is a drift-current from that direction, that one, more than himself, looked forward to the Oppor- | carries wood and other waifs to the shores of Easter ny tunities it will afford for original investigation, Dr. Island ; so that it is physically possible for a canoe or ing Anstie’s loss will be felt by a large circle of friends, whom | other vessel to have arrived by its aid. It is worth men- re he had an unusual power in making and retaining, on tioning that the current turns round Easter Island, and unm account of the genuineness and force of his character. then goes northwards. * mo Oparo, also, bears silent witness to the truth of the 
! 

a 
li r } 1 o ap MEROGLY PIC TABLETS AND SCULPTURE | several of ws hills ate corped wah ye ee iB Jength, ii IN EASTER ISLAND are platforms and stone houses as in Easter Island, as ss FeARLy last spring mention was made in Naturr | well as a fortress or temple in five stages (like the ruin of 5 (vol. ix. p. 351) of some photographs of inscribed | Pollanarrua, in Ceylon). It need scarcely be added that ry tablets from Easter Island, which the Academy of Scienccs | there are traditions of fierce wars and feuds in the island.* ue at San Francisco had shortly before received from Mr, Unfortunately, little more than this is known about its wt Croft, of Papeeti, Tahiti. antiquities and legends. ng Up to that time only three tablets were known for Passing by, with the bare mention, several symbolic prac- and certain to have been discovered in the island. From in- | tices of the Easter Islanders—for example, the enormous ct formation, however, which has recently been received, it | trouble that was taken by them to crown the great statues ’ appears that there are now no less than five tablets at the | with hue tiaras of red’ tufa ; the erection of effigies of Roman Catholic Mission in Tahiti ; and one, obtained | their chiefs on platforms of squared stone, the masonry last year by the mate of a vessel wrecked on the island, | of which, Cook said, was “equal to any in England ;” is said to have been taken to San Francisco. Two others | the peculiar form of the huts, like inverted boats ; their r are in the National Museum at Santiago de Chili ;* and | moon-shaped shields, used only in dances (some with faces 

wld 
, ; : . “1 , - 

a casts from these, made under Mr. E, Reed’s directions, | carved on the cusps, like the eagles’ heads on the Phry- +d were sent to England and Germany in 1873. This, how- | gian peltas); the bi-fronted statis or batons, which were ‘a ever, 1s not all. Natives who are in the employ of planters | held in the hands of the chiefs ; and tattoo marks like 4 at Papeeti inferm Mr. Croft that incised tablets were for- | those in Burmah and India,—all of which may possibly,  @  Mmerly very numerous in Easter Island, but many were | by and by, aid us in discovering the land from which 1h destroyed in intestine wars. Some ire said to have con- | the mysterious chiefs of Easter Island originally came.—- tf tained descriptions of land and boundaries ; others, direc- | passing by these, we will confine our attention to the fF tions for planting and fishing ; many were connected with symbols which appear more immediately to relate to the  @ religion and mythology ; and, more important than all, a | arrival of vessels from Wparo, and seem to establish the as few “contained the ancient history of the island, and its | tradition on an historical basis. m kings or ruling chiefs :” these, it was feared, might all have I’ew who have visited the Cnidus Shed at the British : been destroyed, not by the natives themselves, but by | Museum can have failed to notice the emblematic carving 4 direction of Roman Catholic priests, who, as in America | on the back of one of the statues from IXaster Island, at 1 at the time of the Spanish conquest, persuaded their first present deposited there. It was found under cover in the i. converts to burn and destroy a large number of records | range of stone houses called ‘ Taura RKenga,” in the centre ’ without discrimination. It is known, however, that a few | of a chamber lined with will slabs, and partly excavated remain in possession of the islanders, who are said to | from the cif, The bas-reliefs faced the entrance, a sma’l attach the yreatest possible valuc to them, | squire door, with stone po ts and lintel, in a rubble wall Should no others prove to be historical, it is almost | about 5 ft. in thickness. On the back of the head of the - certain that onc, at Icast, of those at Santiago, of which | statue there is a bird, over which is a solar crown: and we have the plaster casts, answers this description, ‘The | on either side a rapa, or steering: paddle, with a human tablet alluded to is fully described in the Yournal of Ui | face on the spade-like biadesf AU third but very much Anthropological /ustitute,t where plates will be found of | smaller mapas carved on the back ot the right car of the the hieroglyphics. Statue, whilst four ovals are incised on the lett. “The lobes Some of the older natives of Kaster Island are said still | of both ears are greatly lengthened, to possess the art of engraving tablets, and to be able L | Ty - anytee have been taken by a surveying shi Russi . Cugtain Vine Hdl, who penta few hours there a YE OF EWO ARO, gives afew years age, andoarether te Germany MNES LY Kavsia | the cae parte aha mob sv Ushand, whict : dtoonly in the 
t Journ, Anthro. Inst., Jan, 1874. ‘Tribner and Co, native daiice. Nevdea rape ut Reeter Tshunt, which ate used on yom tis



400 NATURE | Sept. 17, 1874 

Lower down on the back of the statue there are two | was lost or driven away in some other direction by a 
herronias—-symbolic animals, with albatross-like beaks, storm, ‘This last boat is followed by a bird-headed man 
which are turned, not ungracefully, towards the bird. Im- | without a staff. 

mediately above the waist-belt of the statue— its only The signs for the chiefs’ vessels, it will be seen, 

dress—there is a circle. —— agree in number with the large rapas, or steering The explanation of these hicroglyphics is at once sug- paddles, upon the back of the stone statue ; and the bird- 
gested by the story of the arrival of the chiefs, ‘The two | headed chiefs answer to the two herronias. The diminu- 
rapas, or stcering paddles, were dedicated to the gods, | tive stecring paddle, represented apart from the others 
and symbolise the vessels of the two chicfs. They were | on the car of the statue, may symbolise the same casualty 
doubtless carved on the statue to commemorate their safe | that appears to be signified by the waved line, viz., that 
arrival. The two herronias may represent the chie’s | there was a third boat, which did not reach Easter Island. 
themselves. The circle is the accepted emblem of life. The small carving of a rapa would thus have been erected 

The same symbolism, though of a more realistic kind, | merely ¢z semortam. However this may be, taken in 
. may be recognised in the curious wooden images which | conjunction with the tradition, there can be little doubt 

are peculiar to Easter Island. They are mostly anatomi- | that the hieroglyphics on the tablet and the carvings on 
cal; that is, figures in which the ribs, vertebra, and other | the statue relate to a more important matter than the 

bones are distinctly shown, as they would appear in a | arrival of the chiefs. 
person suffering from extreme emaciation. They were As regards the signs generally, a considerable number 
styled by La Pérousse ‘‘ squelettes.” Nearly all of them | have been identitied as conventional representations of 
have strongly marked Semitic features, a tuft on the chin, | birds and animals which are not found in Easter Island ; 
and highly symbolic carvings on the scalp; ¢.g., her- | weapons, also, and other objects are introduced (e.g., an 
ronias, double-headed hirds, and a solar deity with rays | Eastern bow), which belong to regions far to the west. 
round the head. The legs of these little images are uni- | Some of the identifications that have been suggested 
formly short, and the ear-lobes enlarged. There is also | may be doubtful; but amongst those that will perhaps 
very generally, if not always. a circle on the lower part of the | mect with general acceptance, by no means the |east 
back. It can hardly be doubted, in view of the symbolism | important are the hieroglyphics of three distinct types 
which pervades almost everything in Easter Island, that | of men: (1) Tall, bird-headed men, with short legs, 
these squelettes are connected with the story of the voyage | as in the wooden images. (2) Men with large orna- 
from Oparo, and represent the half-starved condition in | ments or projections on each side the head, scarcely 

2 which it may well be conceived that the crews arrived. exaggerating the practice of enlarging the ear-lobes by in- . 
In one of these images, in the Ethnographical Room | serting in them discs, or plugs of wood and other : 

at the British Museum, the head is perfectly smooth, | materials, which prevails in certain islands in the Pacific, 
which appears to intimate that it was shaven. It perhaps | as well as amongst the older races in India and Burmah. 
represents a priest ; for we are informed that Roggewein, | (3) Dog-faced men, or Negritos, with strangely shaped 
the discoverer of Easter Island in 1720, noticed a native | heads, which, from plates in the “ Cruise of the Curagoa,” 
with his head shaved, who had large “white balls” in | appear to be characteristic of the natives of the Solomon : 
his ears, and appeared very devout : the Dutch judged | Islands, as well as the more westerly islands of the Fiji ° 
him to be a priest. group. They squat like the dog-faced men in the tablets, 

Returning to the tablets, of which casts are in the | whilst the large-eared men sit in the Eastern manner. The _ 
museum of the Anthropological Institute, it will be suf- | peculiar appearance of the head is explained by the cus- - 
ficient to mention that they are engraved with hiero- | tom of dressing and plastering the hair. Several of ; 
glyphics on both sides, every part being covered with | these Negritos are represented about the middle of the : 
minute signs, apparently intended as actual represen- | tablet as celebrating a fish-féte ; the men dancing by them- 
tations of various forms of animal and vegetable life ; | selves on one side, and the women in couples on the 
as well as scenes and incidents such as were likely | other. Two of the men with enlarged ear-lobes stand by - 
to have been met with among the islands in the | as spectators. 
Pacific. On the bottom line of what is considered to Enough has perhaps been said to suggest the great im- ~ 
be the front face of the smaller tablet there is a pro- | portance of an early and systematic exploration, above . 

cS cession of bird-headed men, who are approaching or | and below ground, of Easter [sland and Oparo, as almost > 
. standing before ‘a pillar, or stone,* with two discs, or | unworked mines, abounding in matter of the greatest ~ 

circles, on each side. Jimmediately before the first figure, | ethnological and anthropological interest. . 
which it is presumed is a chief, from his holding a staff J. PARK HARRISON ~ 
in his hand, are two curved lines, the hieroglyphic fora | = se 
boat or canoe. Behind the chief another bird-headed man . , pmypnpe 
is represented as kneeliny down, and holding up his OV TH DISTRIBUTION OF THE HEAT 
hands ; he is probably a priest.| A third bird-headed DEVELOPED BY COLLISION * 
figure folle ws without a statl, Then, after two small NM ANY of our colleagues who have become aware ~ 

curves high up in the line of hi roglyphies— perhaps | of a fact in thermodynamics which it has been in . 
a sign for the moon,—there is a character with a bird’s | our power recently to observe, think it possessed of s9 
head and bak, of a different shape from those j great an interest that I ought immediately to announce it 
of the bird headed men, It has a crest on its head, to the Academy. It is as follows :-— . 
and short wings, and is probably intended tor a domestic | Daring the forging, which has been very success‘ul, of 

fowl—the only land bird in Raster Island. Tt appears the ingot of pl utino-iridium for the stand ird metre, [ at 
tobe a victim about to be seriticed, wo more bird-: first. remarked that. it: sometimes produced, under the 7 
headed men, without staffs, follow ina certain stately order. action of the hammer, luminous. streaks, having aa 

Phen there is a second sign or hicroglyphic for a boit, oblique direction upon the lateral faces of the piece, when " 
f lowed by another chich; and then a third sign for a this, while cooling, was yet at the temperature of a dull ~ 
boot, with a waved or vegas dine betore it, which is per red. | showed some of these effects to M. Fizeau, but ~ 
haps intended to sirnity that the vessel which follows it they were then incomplete, and I have only lately suc- 

OC re ay cecded in obtaining a good observation of the pheno- s 
ompare the degend of the oo Punigration of Puri’ Pol Myth poorg . a : : ™ 

“Among to the  loefs whe Landed there wos one called) Porua. the Menon, and in denhning its character with perfect - 

second (dow) they ub tp ew asa cdbrmage for the gods nd bile Certainty 
secoml pilice, ed vee up prolors for the spirits” , : ° N toSee Polo Myth. pogo, where a purest ay mentioned as accompany ings a * A paper read by M_ Tresca before the Paris Academy of Sciences ; 

boat expedition, June 8, ‘.
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12. New experiments are asked on the mode of growth of | Linum, Lythrom, and a variety of other . The new 3 

bone, of sucha kind as to abolish the dillerences of pinion pulse thus piven to the study of lowers yet en fal well tun 
founded upon results apparently contradictory, anounced in | in this country hy Hooker, Ogle, Bennett and other naturalist, 
recent years by Var ous experimenters, and on the Continent by Axell, Delpino Hildebrand. sts 

13. A thorough investigation is wanted of some of the specics | especially by Ir. 11. Miiller, who has published an ex , len 

of Linnacus, chosen from MONE those which present more or work on the subject, bringing together the observations others 
less of varied forms. These species ought to be wild (sfontances) | and adding to them an immense number of his own Fees 
plants, to the number of ten at least, and of twenty or more, be- Kiveryone knows how important flowers are ‘to insects ; 
longing to two natural families at least, and inhabiting well- | everyone knows that bees, butterflies, &c., derive the wn 85 

explored countries, such as Murope, the United States, &c. The | part of their nourishment from the honey or pollen of flowers ; 
author ought to dliscover, describe, and classify all the forms | but comparatively few are aware, on the other hand, how muck 

more or less distinct, and more or less hereditary, which are | the flowers themselves are dependent on insects. _ 

included in the Linnean species, being careful to intimate their Yet it is not tov much to say, if flowers are very useful { 

habitat, their station. He ought to study their mode of fecun- | insects, insects, on the other hand, are in many cases absolut ly 
dation, and to judge how far certain forms may be attributed to | necessary to flowers ; that if insects have been in some res octe 
crossing. The class'fication of forms into species, races, varicties, | modified and adapted with a view to the acquirement of honey ; 
and other subdivisions as may be necessary, ought to be based at and pollen ; flowers, on the other hand, owe their scent and 
once upon the external forms and on the more intimate affinitics | colours, nay, their very existence in the present form to insects 
demonstrated by fecundation and grafting. Not only have the brilliant colours, the smell, and the honey ot 

II. For competition in 1876, for which the limit is fixed on flowers been gradually developed under the action of natural 

Jan. 1, 1876. selection to encourage the visits of insects, but the very arrange- : 

1. Exact researches are asked for concerning the dissolving | ment of the colours, the circular bands and radiating lines, * the 
power of water, and of water charged with carbonic acid, for form, size, and position of the petals, are arranged with reference 

gypsum, chalk, and dolomite, at different temperatures and to the visits of insects, and in such a manner as to ensure the 
pressures, and in the case of the simultaneous presence of marine grand object which renders these visits necessary. Thus the lincs 3 

salt and other common soluble salts. and bands by which so many flowers are ornamented have refe- 

2, The same is asked for silex and the most common natural | rence to the position of the honey; and it may be observed that 
silicates. these honey-guides are absent in night-flowers, where of course 

3. To submit to a new investigation the structure of the they would not show, and would therefore be useless, as, for in- 

kidneys of Mammalia, specially in reference to the epithelial stance, in Lychiis cesfertina, or Silene nutans.  Night-flowers, 
lining of the different parts of the renal tubes. moreover, are generally pale ; for instance, Lychuzts cvspertina is - 

4. Accritical examination of recent researches from which it white, while Zychuis diarna which flowers by day is red. 

would appear to result that the peptones of different albumenoid That the colour of the corolla has reference to the visits of in- - 

matters are mixtures of substances in part already known and | sects is well shown by the case of flowers, which—as, for in- 
partly yet unknown. ‘This critical examination should be com- | Stance, the ray or outside flurets of Cenfaurea cyanus—have neither : 
pleted by personal researches. stamens nor pistils, and serve, therefore, exclusively to render the = 

5. To determine exactly in Weber units, the resistance of a flower-head more conspicuous. The calyx, moreover, is usually 
. column of mercury of one metre in length and of one square | green; but when the position of the flower is such that it is 
. millimetre in section, at 0° much exposed, it becomes brightly coloured, as, for instance, in 

6. To make better known, by careful experiments, the relation the Berberry. 
between the two kinds of electrical units, electro-magnetic units If it be objected to me that I am assuming the existence of 
and electro-static units. these gradual modifications, I should reply that it is not here 2, 

7. New experiments tending to determine the influence of | ™y purpose to discuss the doctrine of Natural Selection. I may, 
pressure on chemical action. however, remind the reader that Mr. Darwin’s theory is based 

The prize offered by the Society for each of these questions | 00 the following considerations :—1. That no two animals or 

consists (at the choice of the competitors) either of a gold medal plants in nature are identical in all respects. 2. That the off- : 
bearing the ordinary stamp of the Society, along with the name spring tend to inherit the peculiarities of their parents. 3. That z 
of the author and the date, or a sum of 150 florins. A supple- of those which come into existence only a certain number reach 

3 mentary premium of 150 florins may, moreover, be awarded if maturity. 4. That those which are, on the whole, best adapted 
any memoir is deemed worthy of it. The memoirs sent for com- | to the circumstances in which they are placed, are most likely to : 

petition ought to be written in one of the following languages :— leave descendants. 
. French, Dutch, English, Italian, Latin, or German (but not in No one of these statements is, or can be, disputed, and they 

| German character). ‘They ought to be accompanied by a sealed | seem fully to justify the conclusions which Mr. Darwin has de- ~ 

| envelope containing the name of the author, who ought not to duced from them, though not all those which have been attri- 
make himself otherwise known. buted to him by his opponents. 

ee ; Now, applying these considerations to flowers, if it is an ad- 
vantage to them that they should be visited by insects (and that : 

COMMON WILD FLOIVERS CONSIDERED IN | this ‘eso will presently be shown), then it is  pvious hee those ; 

RELATION TO INSECTS * flowers which, either by their larger size, or brighter colour, or ” 

At the close of the last century, Conrad Sprengel published a rreeets, will, werey ts “ Ce ea renee tage in the ete ole * 

that most valuable work on I ces in winch ee pointed out for existence, and be most hkely to perpetuate their race. ~° 5 
am s, their scent, Honey, anc genera There are, indeed, other ways in which insects may be useful - 

structure, have reference to the visits of insects, which are of | to plants. ‘hus, a species of acacia mentioned by Mr. Belt,t if ~ 

Pea I Lowers in transien ing the pollen from the pagmens unprotected, is apt to be stripped of its leaves by a species of 
pisul. — Sprengel’s admirable work, however, did not | jeat-cutting ant, which uses the leaves, not directly for food, but 

attract the attention it deserved, and remained comparativel : cnr t : hye - y , , = 
unknown until Mr. Darwin devoted himself to the subject Our according e Mr. Belt, to grow mushrooms on. - illustrious countryman was the first te vwcuive that invects are of Phe acacia, however, bears hollow thorns, and each leaflet 

importance to I'lowers, not onl : | Toate TAL anscels an produces honey in a crater-formed gland at the base, and a small, : 
5 y in transferring the pollen from | gveet. peareshaped body at the tip. In consequence it is in- 

the stamens to the pistil, but in transferring it from the stamens | 4, hited | Yana Is ye | Pi 1 mt biced . ict of one flower to the pictil of another, Sprengel had, indeed, ad ites vy mytiae s " a smal ant, Peet omy ma tee or, wehich 

observed in more than one instance that this was the case ; but ee eae rns and thus tinds meas, « rink. and lods: 5 
he did) not) appreciate the importance of the fact “Mr ing all provided for it, “These ants are continually roaming ver the ~ 
Darwin’s remarkable memoir on Primula to which i shall plant, aud constitute a mest ellicient bodyguan’s not only anv: ° ; : r . yhec ‘ - AYE N . - 

again have occasion to refer more than once, was published ‘in mg ol ane ete ants pu  herbiv. Mr pelts wtlia. mm 
1862 ; in this treatise the importance of creas fertilisation, as it dering it less lable to be eaten by herbivorous mammaha. " 

trade ie called wil conclusively proved, an he has sie illus. . I did hot realise the importance of these guiding marks until, by experi- 3 

ed the same rule by a number of researches on Orchids, | ments on bees, Psaw what suttculty they eaperience if honey, which is put * 

" Address by Sit John Lubbock, Bait., BF ORLS., at the Belfist mecting of oe i Mae h mowed even slightly from uts usual plaice. Natok ; : 

he British Association, August 18/4 a — . Pp. toe ) Uiler Ras observed similar facts tn Sta. Catharina: (Naruse vous " 
4
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a We are now, however, more immediately concerned with bees | tions. M r. Darwin himself, however, was, [ belicve, the first to dtp and flowers. 

show that if a flower is fertilised by pollen from a differe | is, Many flowers close their petals during rain, which is obviously | the seedlings so produced are much stronger than if they ih v : 2x4 an advantage, since it prevents the honey and pollen from being | fertilised by its own pollen, I have had the advant. ne. iw kent spoilt or washed away. = 'verybody, however, has observed that seeing several of these experiments, and the difference is certai i ers even in fine weather certain flowers close at particular hours. | most striiking, For instance, six ‘crossed and six self-fertilis 1 This habit of going to sleep is surely very curious. Why should | seeds of Zsomea Pr purca were grown in pairs on opposite sides ts: flowers do so ? 
of the same pots ; the former reached a height of 7 ft., while the lan, In animals we can understand it ; they are tired and require | others were on aun average only 5 ft. 43 in. The first als, tn. rest. But why should flowers sleep ? Why should some flowers | flowered more profusely. “It is also remarkable that in some anh do so and not others? Moreover, different flowers keep different | cases plants are themselves more fertile if supplied with sollen hours. The daisy opens at sunrise and closes at sunset, whence | from a different flower, a different variety, and even as it would } to its name “day’s-eye.” The dandelion (Zeontodon taravacum) is appear in some cases, as in the Passion Ilower, for instance, of a tely said to open at seven and close at five, -frenaria rubra to be open | different species. N ay, In some cases it would seem that pollen Kits from nine to three, .ViwA/.ca alba from about seven to four: The | has no effect whatever unless transferred to a different flower mer common Mouse-ear Hawkweed (//teracium pilosella) is said to | In Pulmonaria, for instance, the pollen is said to be entire! y a waken at eight and go to sleep at two ; the scarlet pimpernel (.1a- | without effect on the stigma of the same plant. Fritz Muller has eC, gallis arvensis) to wake at seven and close soon after two; while | madea variety of experiments on this interesting subject, whic eT ot Trogopogon pratensis opens at four in the morning, and closes | seem to show that in Some cases, pollen, if placed on the stigm 1a) just before twelve, whence its English name, ‘John go to bed | of the same flower, has no more effect than so much inorgani: aD. atnoon.” Farmers’ boys in some parts are said to regulate their | dust ; while, which is perhaps even more extraordinary, in other: ‘he f dinner-time by it. Ocher flowers, on the contrary, open in the the pollen placed on the stigma of the same flower acted on it rence evening. . like a poison. This he observed in several Species: the flower e the Now, it is obvious that flowers which are fertilised by night- | faded and fell off; the pollen masses themselves, and the stigm 1 lines flying insects would derive no advantage from being open by day ; | in contact with them, shrivelled up, turned brown, and decayed ; rele. and, on the other hand, that those which are fertilised by bees | while other flowers on the same branch, which were left un that would gain nothing by being open at night. Nay, it would fertilised, retained their freshness, are be a distinct disadvantage, because it would render them liable We will now pass to the consideration of the means by which r i to be robbed of their honey and pollen, by insects which are | self-fertilisation is checked, and cross-impregnation is effected, jn mers, not capable of fertilising them. I would venture to suggest, | plants, In some cases the pollen is simply wind-borne, in others na then, that the closing of flowers may have reference to the habits | it is carried by insects. These are attracted partly by the polle. of insects, and it may be observed also in support of this that itself, partly by the honey ; while the bright colour and the scent oi wind-fertilised flowers never sleep ; * and that some of those | serve to indicate the spot where the pol-en and honey can be 0 it flowers which attract insects by smell emit their scent at particular | found. The calyx, which is not generally brightly coloured, eiber hours: thus, /Zesperts matronalisand Lychnis vespertina smell in probably serves as a protection to the honey, and tends to pre- er he the evening, and Ovchis dzfolia is particularly sweet at night. vent bees and other insects from obtaining access to it by force. sk I now pass to the structure and modification of flowers. A In many cases self-fertilisation is prevented by the separation Uh perfect flower consists of (1) an outer envelope or ca/yx, some- | of the stamens and pistils, either in the place they occupy, or the ee times tubular, sometimes consisting of separate leaves, called | time of their maturity. They are frequently situated, either in sepals ; (2) an inner envelope or coroc/z, which is generally more | different flowers of the same plant, as in Euphorbia, or in net: or less coloured, and which, like the calyx, is sometimes tubular, | different plants, as in the Hop; in other cases, although the te sometimes composed of separate leaves, called Zefals ; (3) of one | stamens and pistils are situated in the same flower, they d> rn, or more sfamens, consisting of a stalk or filament, and a head | not mature at the same time, the anthers in some cases pro- ie! or anther, in which the pollen is produced ; and (4) a pistil, ducing their pollen before the pistil is ready to receive it, a; 5 which is situated in the centre of the flower, and consists gene- | was first observed in Epilobium angustifolium by Sprengel, ia ef rally of three principal parts—one or more carfels at the base, | the year 1790;* while in others the reverse is the case, and Thet each containing one or more seeds ; the stalk or s/y/e ; and thirdly | the pistil, on the contrary, comes to maturity before the poll-n rex the stigma, which in many familiar instances forms a small head | is formed. But even when the stamens and pistils are situa‘ei ac atthe top of the style or ovary, to which the pollen must find its | in the same flower and ripen at the same time, they are yo way in order to fertilise the flower. In some cases the stigma is | sometimes so placed that it is difficult for the pollen to reach the sessile. Thus it will be seen that the pistil is normally sur- stigma. 

they rounded by a row of stamens, and it would seem at first sight a Moreover, it appears that if a supply of pollen from another se very simple matter that the pollen of the latter should fall on the plant is secured, it is comparatively unimportant to exclude the at former. pollen of the plant itself, for in such cases the latter is neutral- This in fact does happen in many cases, and flowers which | ised by the more powerful effect of the former. ade thus fertilise themselves have evidently one great advantage— It is also interesting to notice that the contrivances by which that few remain sterile for want of pollen. Everyone, however, who | cross-fertilisation is favoured, or ensured, are probably of very nose has watched flowers and has observed how assiduously they are | different geological antiquity. Thus, as Miiller has pointed rf visited by insects, will admit that these insects must often deposit | out,+ the special peculiarities of the Umbelliferx and Compositz e10 on the stigma, pollen brought from other plants, generally of the | have been inherited respectively from the ancestral forms of those ule same species, For it is a remarkable fact that in most cases orders ; those of Delphinium, Aquilegia, Linaria, and Pedicu- - bees confine themselves in each journey toa single species of laris, from the ancestral forms of the respective genera ; those of el plant, though in the case of some very nearly allied forms this folygonum fagoprrun, Po bistorta, Lonicera carrtoium, Xte., + is not so ; for instance, it is stated on good authority that Aanun- | from. the ancestors of those species ; while in Lysrmactar rue. sof culus acris, R. repens, and R. bulbosus are not distinguished by garts, Riinanthus rishtyidt, Verontea  sptoant,  Bacctiracns bt the bees, or at least are visited indifferently, as is also the case odontites, and Le. eftetnalis, we find that differences have arisen } “thtwo of the species of clover, 77ifolium frayiferum and T. | even within the limits of one and the same species. 
fet repens. Now, it is clear, both from the structure of flowers and The transference of the pollen from one tlower to another, as ll, also from direct experiment, that as a general rule it is an ad- | I have already mentioned, is etlected principally, cither by the t- Vantage to flowers to be fertilised by pollen from a different | wind or by insects. In the former case the tlower is rarely con- ch Plant, . spicuous ; indeed, Mr. Darwin tinds it “an invariable rule tha’ ip I will not now enter on the large question why this confertilis | when a flower is fertilised by the wind it never has a wats he tation should be an advantage ; but that it 1s so has been clearly | coloured corolla.” The coniters, grasses, birches, poplars, Ae, i Proved, It has long been known that hybrids between different belong to this category. 
nr Varieties are often remarkably strong and vigorous ; Kolrenter In such plants a much larger quantity of pollen is required reas with astonishment of the ‘‘sta/wra portentosa” of some | than where the fertilisation is ctlected by insects. Evervoue has Plants thus raised by him; indeed, says Mr. Darwin, * all experis | observed the showers of yellow pollen produced by the Scotch ' | Menters have been struck with the wonderful vigour, height, size, | fir, Again, it is an advantave to these plants to tlower betore the tenacity of life, precocity, and hardiness of their hybrid produce | leaves are out, because the latter would preatly interfere with 

* Sprengel, ‘‘ Das entdeckte Geheimniss der Natur,” p, sox, ® Das entdeckte Geheinniss der Natur,” t Animals and Plants under Domestication, ch. xvii, t Maller, p44.
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ess of the pollen to the female flower. Tence such plants | are many flowers which, though habitually visited by insects, a 
ee iawer early in the spring. Again, in such flowers the | not brightly coloured. _In some cases flowers make up by their a 
pollen is less adherent, so that it can easily he detached by the | numbers for the want of individual conspicuousness. Tn others . 
wind,* which would manifestly be a disadvantage in the case of | the insects are attracted by scent ; indeed, as has already been a 
most of those flowers which are fertilised by insects. mentioned, the scent, as well as the colours of flowers, * no %, 

Such flowers generally have the stigma more or less branched | doubt been greatly developed through natural selection, as an He 
or hairy, which evidently must tend to increase their chances of | attraction to insects." But though bright colours and strong # 
extching the pollen. odours are sufficient to attract the attention of insects, somethin si 

Tt is an almost invariable rule that wind lanpregngted flowers | more is required. Flowers, however sweet smelling or beautiful # 

are inconspicuous, but the reverse does not hold good, and there ' would not be visited by insects unless they had some more sub. Oe 
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stantial advantages to offer. These advantages are the pollen { Among other obvious evidences that the beauty of flowers is 
and the honey; though it appears that some flowers beguile | useful in consequence of its attracting insects, we may adduce 
insects by holding out the expectation of honey which does not | those cases in which the transference of the pollen is effected in 

: really exist, just as some animals repel their enemies by resem- | different manners in nearly allied plants, sometimes even in 
: bling other species which are either dangerous or disagreeable. different species belonging to the same genus. 

” The pollen, of course, though very useful to insects, is also Thus, Afalva sylvestris and Malva rotundifolia, which grow in 
E essential to the flower itself; but the scent and the honey, at | the same localities, and therefore must come into competition, 

. Icast in their present development, are mainly useful to the plant | are nevertheless nearly equally common. In both species the 
in securing the visits of insects, and the honey also sometimes in | young flowers contain a pyramidal group of stamens which 
causing the pollen to adhere to the proboscis of the insect. | surround the as yet immature pistil, and produce a large quantity 
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of pollen, which cannot fail to dust any insect which may visit the | and twine themselves among the stamens, so that the flower can ‘Ve 
flower for the sake of its honey, In Aaéva sylvestris (Vig. 1), where | hardly fail to fertilise itself. ‘as waa 
the branches of the stigma are so arranged that the plant cannot Another remarkable instance occurs in the genus Epilobium, “- 

fertilise itself, the petals are large and conspicuous, so that the | which is, moreover, specially interesting, because in £. angus es 
plant is visited by numerous insects ; while in Afalva rotundifolia | tifolium, as 1 have already mentioned, the curious fact was first ‘m; 

(lig. 2), the flowers of which are comparatively small and are | noticed that the pistil did not mature until the stamens had shed 2 
rarcly visited by insects, the branches of the stigma are elongated | their pollen. 2. angustifolium has conspicuous purplish-red : gz 

. we 
‘ On the other hand, it is an advantage to wind borne seeds to be some- * In confirmation of thig it is stated that when insects are excluded, the — - yy 

na tightly attached, because they are then only removed by a high wind | blossoms last longer than is otherwise the case ; that when flowers are once & 
ch is capable of carrying them sume distance. fertilised, the corolla scon drops off, its function being performed. eh
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he flowers, in long terminal racemes, and is much frequented by | and each secretes a drop of honey, thus repaying the insects te fea a pareshornn a Pier has oe Le ficir, oat on ne imthers then pe and Het their wers, and is seldom visited by insects, ow; and adheres to the insects. 1 - a the visits of insects are de ceiares: since the stamens ripen firs gradually shrivel up and set the insects free, canis Sy before the pistil, and the flower has consequently lost the power | the pollen with them, so that those which then visit another im of self-fertilisation. In the latter, on the contrary, the stamens | plant can hardly fail to deposit some of it on the stigmas, ty and pistil come to maturity at the same time, and the flower | Sometimes more than a hundred small flies will be found hing habitually fertilises itself. It is, however, no doubt Sometimes | in a single Arum. In these two cases there is obviously a great tind crossed by the agency of insects ; and indeed I am disposed to | advantage in the fact that the stigmas arrive at maturity before tah believe that this is true . all eee which are ouer eos the ners. renesally, newest the advantage is the other sweet scented. The degree in which flowers are dependen way, and the stamens ripen before the pistil. on insects differs very much, and it seems to be a general rule OF this we may take the thyme or the marjoram as an illus- 

that in any genus where the flowers differ much in size, the | tration. The flowers are crowded together, and as the stigmas largest ones are specially dependent on insects. .. ,_ | do not come to maturity until all the anthers in the same head As already mentioned, ha self-fertilisation of sae 3 in have shed their pollen, it is obvious that bees creeping over the other cases still more effectually guarded against by the fact tha 
the stamens and pistils do not ripen at the same time. pe 

In some cases the pistil ripens before the stamens. Thus the 7 ‘I 
Aristolochia has a flower which consists of a long tube with a ye 2 
narrow opening closed by stiff hairs which point backwards, so oe 
that it much resembles an ordinary eel-trap. Small flies enter Sih. the tube in search of honey, which from the direction of the nf i Gave 2h 
hairs they can do easily, though on the other hand, from the NM / a = 
same cause, it is impossible for them to return. Thus they are yt ye fi imprisoned in the flower ; gradually, however, the pistil passes /} Z\) h \ 

fy YEA “is \ eo a 
{ eZ Gp \ ==) (5 S| re SY Ly Ae 

by / Ng Fic. 12. 
2 yy b/ f flowers must transfer the pollen from the anthers of one head to yy Vg the pistils of another. 

Fig. 4 represents a flower of the thyme (Thymus serpyllum), and shows the four ripe stamens, and the short, as yet unde- J veloped pistil. Fig. 5, on the contrary, represents a somewhat \ older flower, in which the stamens are past maturity, while the re fj wa pistil, on the other hand, is considerably elongated, and is ready akbar yo for the reception of the pollen. ela | fh E Here it is at once obvious that insects alighting on the younger ret la \ Sa (male) flowers would dust themselves with pollen, some of \ which, if they subsequently alighted on an older flower, they 
| oe 

; ym {7 [ ) could not fail to deposit on the stigma. It should also be men- ete, ‘ 7, < tioned that in this genus there are likewise some small flowers otk | y, if which contain no stamens, In some cases flowers which are first ‘thd ‘Ny male and then female, are male on the first day of opening, uy \ / 4 female on the second. In others the period is longer. Thus Vy \ hub \ ra fig | yy ‘ ) a 
4 

x i J a ma 
s 

m | j is if < ! Fic, 11 | (abi a / 
. \\ (® \ $e maturity, the stamens ripen and shed their pollen, by which the LEX on : Pal "Sh ' flies get thoroughly dusted. Then the hairs of the tube shrivel [f Sep ly \~ @ upand release the prisoners, which carry the pollen to another \ | y \ flower, 

Fil \ . ! Again, in the common Arum (Fig. 3), we find a somewhat \ \ \ thal lode of fertilisation. The well-known green leaf encloses ay a central pillar which supports a number of ‘Pistils near the base, . and of anthers somewhat higher. Now, in ts case nothing Fic. 13. Fig. 14. would at fi ight sier or more natural than that th ‘“ : : . . pllen from the anthers should fall on and ferilice the staies The stigma cores eaaprangch fs male for six days, after which is, however, is not what occurs. The pistils () mature before © Stigma comes to ma a nea hinoaxsention hex © ae the anthers (a), and by the time the potlen is shed have become Fig. 6 represents a flower of A/ vsotisversicelor, a species often incapable of fertilisation, It is impossible, therefore, that the | known as the Forget-me-not, when just opened. It will be ob- Plant should fertilise itself. Nor can the em be carried by | Served that the pistl projectagboxe the corolla . ee stamens, he wind, When it is shed it drops to the jottom of the tube, that it must be first touch: y any insect alighting on the ot where it is to effe ctually sheltered’ that nothing short of a hurt. flower. Gradually, however, the corolla elongates, carrying up Cane could dislodge it ; and although Arum is common enough the stamens with it, until at length oy come opposite the | still the chances against any of the pollen go dislodged being | stigma, as shown in Fig. 7. ‘Thus, if the t lower has not already blown into the tube of another plant would be immense, been fertilised ve insects, it is almost Sure to fertilise itself. i As, however, in Aristolochia, so also in Arum small insects 1 will now call attention in more detail to some of our common 
‘| which eee by the showy "central spa dix, the prospect of | Wild flowers, in order to show how beautifully they are adapted dH shelter or of honey, enter the tube while the stigmas are mature, | t© profit by the visits of baste “A how the Fee pas are , [find themselves “imprisoned, as the fringe of hairs, while quanged 50 as to ingouract ‘te Y he transfer a tof tm permitting their entrance, prevents them from returning. After | ‘ower to another, but alsu its deposition on tha part of the 4 while, however, the period of maturity of the stigmas is over, * “Das catdeckte Geheimuiss der Natur,” p. 287.
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pistil which is especially prepared for its reception. Wherever | contrast with the pines ‘and their clouds of pollen 3 or even with * 
the pistil projects beyond the stamens, it is obvious that a bee such a flower as ne 'ymphaa, where the visits of insects are 
alighting on the flower would come in contact first with the secured, but the Sat the feaitn the pollen to the stigma is, 80 to 
former and subsequently with the latter. In flying from flower | say, accidental, Ye ih ertilisation of Lamium is not less effec- ’ 
to flower, therefore, she would generally fertilise each with the tually secured than in a er of these. 
pollen of one which had been previously visited. In this lower it wou c eprear, as already mentioned, that the 

Kig. 8 represents the common Berberry. f/f represent | pistil matures “ earl vast e stamens, and that cross-fertilisation 
the stamens, which lie close to the petals and almost | 18 obtained by the re 4 lve position of the stigma, which, as will 
at right angles to the pistil (s/), as shown in the figure. be seen in the figure, tet down below the stamens, so that a 
The honey-glands (7 ”) are twelve in number, situated in bee bearing pollen on its back from a previous visit to another 
pairs at the base of the petals, so that the honey rurs down into flower would touch the pistil and transfer to it some of this 
the angle between the bases of the stamens and of the pistil. pollen before coming contact with the stamens, 

The papillary edge of the summit of the pistil (s 2) Serves as the In other species be ongng to the same great group (Labiata) ; 
stigma. In open flowers of this kind it is of course obvious that the same object is secured by the fact that the stamens come to * 
insects will dust themselves with the pollen and then carry it | maturity before the pistils have shed their pollen, and shrivelled 
with them to other flowers. In Berberis, however, both advan- | up before the stigma is mature, . 

tages, the dusting and the cross-fertilisation, are accomplished by Fig. II represents a young flower of Salvia officinalis® in 

a very curious contrivance. The bases of the stamens are highly which the stamens («) are mature, hut not the pistil (/), which 
irritable, and when an insect touches them the stamens spring | moreover from its position is untouched by bees visiting the 5 
forward (Fig. 9) and strike the insect. The effect of this is not | flower. The anthers as they shed their pollen gradually shrivel up; 
only to shed the pollen over the insect, but also in some cases to | while on the other hand the pistil increases in length and curves 
startle it and drive it away, so that it carries the pollen, thus | downwards, until it assumes such a position that it must come = 
acquired, to another flower. in contact with any bee visiting the flower, and would touch just 

In few flowers is the adaptation of the various parts to the | that part of the back on which pollen would be deposited by a 2 visits of insects more clearly and beautifully shown than in the | younger flower. In this manner self-fertilisation is effectually - 
common white Dead Nettle (Zamium album), Fig. 10. The provided against. here are, however, several other points in . 
honey occupies the lower contracted portion of the tube | which S. eficinalis differs greatly from the species last described. " 
(Fig. 10, ca), and is protected from the rain by the arched upper The general form of the flower indeed is very similar. We . 
lip and bya thick rim ofhairs. Above the narrower lower portion find again, as generally in the Labiates, the corolla has the lower = 
the tube expands and throws out a broad lip (Fig. 10, 7), | lip adapted as an alighting board for insects, while the arched : 
which serves as an alighting place for large bees, while the length | upper lip covers and protects the stamens and pistils. - 
of the narrow tube prevents the smaller species from obtaining In the present species, however, the back of the upper lip . 
access to the horey, which would be injurious to the flower, as it | shows a deep arch at the part .r, and the front portion of the lip, . 
would remove the source of attraction for the bees, without | containing the stamens, is loftier than in Lamium, and does nut 
effecting the object in view. At the base of the tube, moreover, | therefore come in contact with the back of the bee. In evident 2 
there is a ring of hairs, which prevent small insects from creeping | correlation with this arrangement we find a very remarkable 
down the tube and so getting at the honey. Lamium, in fact, | difference in the stamens (Figs. 13 and 14). Two of the 
like so many of our other wild Howers, is especially adapted for | stamens are minute and rudimentary. In the other pair the 
humble-bees. They alight on the lower lip (Fig. 10, ~), which | two anther cells (Fig. 14, @ a), instead of being as usual close - 
projects at the sidesoas to afford them a leverage by means of | together, are separated by a long connection. Moreover, - 
which they may press the proboscis down the tube to the honey ; | the lower anther cell contains very little pollen, sometimes © 
while on the other hand the arched upper lip, in its size, form, | indeed none at all. This portion of the stamen, as shown in 2 
and fosition, is admirably adapted not only as a protection ,; Fig. 13, hangs down and partially stops up the mouth of the ~ 
against rain, but also to prevent the anthers (Fig. 10, @ a) and | corolla tube. When, however, a bee thrusts its head into the 
pistil (Fig. 10, 57) from yielding too easily to the pressure of | tube in search of the honey, this part of the stamen is pushed 
the insecr, and thus to ensure that it presses the pollen which it | into the arch, the connectives of the two large stamens revolve 
has brought from other flowers against the pistil. on their axis, and consequently the fertile anther cells are brought 

The stamens do not form a ring round the pistil, as is so usual. | down on to the back of the bee, as shown in Fig. 12. -* 
On the contrary, one stamen is absent or rudimentary, while the (To be continued.) 
other four lie along the outer arch of the flower, on each side of 
the pistil. They are not of equal length, as is usual, but one | —--H—H—— — 
pair is shorter than the other ; sometimes the inner pair, and at NOTES _ 
others the outer pair being the longest. Now, why is this? 7 
Probably, as Dr. Ogle has suggested, because if the anthers had Tue German Government has determined upon the erection 
fain side by side, the pollen would have adhered to parts of the | of a Sun Observatory (‘* Sennen-ITarte”) upon a large scale at 

s head which do not come in contact with the stigma, and Potsd Drs. § d Vocel } lready be ointed 
would therefore have been wasted ; perhaps also partly, as he ofsdam. ts. Spoerer and \ ogel have already been appointe : 
suggests, because it would have been deposited on the eyes of | to undertake the telescopic and spectroscopic observations, and 
the bees, and might have so greatly inconvenienced them as to | the directorship has been offered to Prof. Kirchhoff, who, how- ~ 
deter them from visiting the flower. Dr. Ogle's opinion is ever, has declined it, as he is unwilling to leave Heidelberg. _ 
Strengthened by the fact that there are some species, as for ; ~ 
instance the Fox love, in which the anthers are transverse when THe International Congress of Oricntalists was opened in -~ 
immature, but become longitudinal as they ripen. London on Monday, by an address from Dr. Birch. We hope 2 
' But to return to the Dead Nettle. From the position of the to give an account of the proceedings in our next number. ~ 
pistil which hangs down below the anthers, the bee comes in ° - - 
contact with the former before touching the latter, and conse- WE are glad to see that a contemporary not specially devoted . 
fluently generally deposits upon the stizma pollen from another | to science—the Moone Destin an article on Dr. Hooker's . 

lower lip are the widen? tie lateral lenres with which the address at Be'fast. points out to its readers that the majority of ancestors of the Lamium were provided. ‘Thus, then, we sce the obrery ations referred to could be made ‘' by any intelligent ~ 
how every part of this flower, is either, like the sive and shape | person without any scientific training,” and expresses a hope that . 
of the arched upper lip, the relative position of the pistil and |‘ people who have the opportunities for cultivating, and leisure 

anthers, the weveth and narrowness of the tube, the size and | for observing, will make collections of plants and add to 2 position of the lower lip, the ring of hairs and the honey, adapted et ok Vaden: . came . s 
to ensure the transference, hy Pees, of pollen from one lower our stuck ut know ledge.” At the same time it suggested thee : to another ; or, like the minute lateral points, is an inherit. | 2% Mteresting subjects for observation :—" How much can plants . 
ance from more highly developed orsans of ancestors. Tf we | cat in twenty-four hours? When do they eat most ? Under ~ 
Compare |.amium with other flowers we shall see how great a | what conditions of weather? &c. Indeed, the whole field is one that | 
saving Is ellected by this beautiful adaptation, ‘The stamens . . . 4 *: 
are reduced tu four, the stigma almost to a point ; how great a |. * The Populus S.cene Review for July 1869 contains a very clear an “3 

interesting paper by Lr. Ogle on this genus wee
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<a is almost unexplored.” May this hint, which will reach many who AN exhibition of photographs, Xc., in connection with the Pho- 
Wi, are not readers of scientific papers, not be without result ! We tographic Socicly will be opened on October 13, at the Suffolk 
ltsejq ) would draw attention to the fact that plants of Dresera rotindi- | Street Gallery. Specimens will be received up to October 7. 

fia are advertised for sale at ninepence each, and we hope | Wehave on former occasions pointed out that photography has a 
ta te that before long some enterprising dealer may make a speciality | scientific as well as a purely artisticzinterest, and the present 
ae of all known carnivorous plants for suitable observations. Se hee should not be allowed to pass without illustrations of ae te the Botanic Garden, Oxford, the Mex Paci : pho ograp y has done to advance pure science, Mr. John 
0 te ATS a ’ » the Mexican /asyurion Spi ler, F.C.S., has been elected President, and Mr. R. J 
mi arcotrichum recently threw-up a flower stem which, when 12 ft. Friswell, F'.C.S., Hon. Sec. of the Society, so that the interest 

high, grew at the rate of six inches in twenty-four hours. The | of science will have a good chance of being in future attended to. ‘(Lat ss Ndumbium luteum (the sacred bean) is reported this season as . 
8 came i, producing perfect seeds. WE have received the prospectus of the Owens College School 
shined of Medicine for Session 1874-5, the professorate of which has 
sn | An Annuaire de [ Horticulture Belge is announced as soon to recently been completed by the appointment of Dr. M. Watson Whaks appear. to the chair of Anatomy. The new buildings will be opened by 
Wi hk _ a Prof. Huxley, F.R.S., on Friday, Oct. 2, at 3 P.M. 

ae THE last number ot the Gardener's Chronicle gives a drawing THE Exhibition ‘of useful and noxious insects in Paris, which lations { of four lopped elms growing near Datchet, the tops of which we announced (vol. x > dl k | 
Hom {have naturally grown with the outline of a horse. “1 * XP. 295), was opened’ fast week in the teas Tuileries Gardens, and promises to be highly interesting and 

va THE Academy of Sciences in Copenhagen announces the sub- useful. 
Din ject for a prize essay, to be addressed to it through its secretary PROF. VON RATH, of Bonn, in Pogsendorg, describes under 
‘dea. | by the end of October 1875. It desires a memoir that shall | the name Foresite a new mineral of the Zeolite family, from the 
al, ie collect in chrunological order the various determinations of con- granite of Elba. It is named in honour of its discoverer, Sig. 
ne stant quantities that have been used in spherical and theoretical | Foresi, of Portoferrajo, in Elba, who found it in druses which 

~~ {astronomy from the time of the Ptolemies down to the end of the | were covered with felspar, oligoclase, quartz, lithia, and tourma- 
time. | eighteenth century. It will not be necessary to submit to any | line, on which, along with Desmin [stilbite] and Stilbite 
mi be critical discussion the intrinsic value of the various constants, but [Heulandite] it forms incrustations, Foresite belongs to the 
id (os:; | simply to give them in as complete a manner as possible. Special prismatic system; has a similar appearance to Desmin, with 
neni: researches respecting the pioper motions of stars and parallaxes | surfaces bright as mother-of-pearl. The angular measurements, 
ee of stars will be excluded, as also will be those relating to the | like the faces, indicate that it is isomorphous with Desmin. Its 
er pte satellites of the exterior planets, and the elements of orbits of | water, which amounts to I 5°31 per cent., is entirely driven off at 
wul cg | comets. It is desired principally to obtain a complete collection | a red heat under the blowpipe. It decomposes with difficulty in 
Moresre, of those numbers that have served as the basis of earlier astro- hydrochloric acid, and its silica does not gelatinise. A mean of 
snes | nomical researches. The memoir may be written in either | three analyses shows it to consist of — 
‘ma Latin, French, German, Swedish, or English ; and the medal Silica... 7 7 7 _. 40°96 
‘lant to be awarded will be of gold, of the value of 320 Danish Alumina . . . 1. 27°40 
nis’ | towns. Lime ae _ a «S47 
ms Tevoe Magnesia _ Lee a a "40 
tbr: ProF. SILVESTRI reports that a transversal fissure about a Potash ... Le Le L Le 77 
» | mile long has appeared on the northern side of Mount Etna. soda... vo ve ve 138 

Twenty fresh craters situated upon one long line have been Water ... ve wt oo ve TS 07 
thrown up. The first crater opened forms a cone 75 ft. high. 100 45 

——~ | Prof. Silvestri believes that the force of the eruption is at present —__ 
spent, and that only a few slight earthquake shocks will now be | Von Rath regards its chemical formula as— 

ne efEC! el. NayO, 3CaO, SALO,, 24510,, 2478.0, 

e ate M. N. Ravis, Assistant Secretary of the Belgian Royal and thus it makes a further approximation to Desmin. Tt ditfers 
appointed Academy of Sciences (Brussels), proposes to publish a work from all known Zeolites in the small proportion of lime to alumina 

im 1 | having for its title ‘‘Dictionnaire universel des académies, | 2nd silica. 
bo, lu J sociétés savantes, observatoires, universit¢s, musces, archives, AN International Exhibition is to be opened at Chili on 
peg, bibliothéques, jardins botaniques,” &c.,—a methodical catalogue Sept. 16, 1875. 
pal of all establishments which contribute to the progress of science, wo . . a all . 
Wee letters, and the arts. M. Rauis, to enable him to carry out his THERE has heen started at ‘ Tevagisscy, Comw ; ° a mans 

praiseworthy scheme, requests the managing officials of institu. | factory of ‘* Cornish sardines,” the sardines being pilchards p:c- 

tions of the kind indicated to furnish him with the needful infor. | served in oil, immense guantities of which have hitherto been 

‘iets! | mation in the form indicated by the following questions :—1, | Used as manure, or returned to the sea as of no use. We believe 
Hoots | Title of the establishment. 2. Date of foundation, creation, these Cornish sardines are at least equal to the sardines com- 
jority! fF &, 63, Its aim, 4. Titles of the directorate. 5. Scat of | Monty imported into this country. 

get | the Institution, with its exact address. 6. Meetings, prizes, &c. THE Zimes Alexandria correspondent, under date Sept. ¢, 
pet i. Does the establishment possess a library, archives, museum, states that Mr. [1]. M. Stanley passed through bygypt afew 
[eis cabinet of medals or antiquities, observatories, laboratories ? 8. days previously on his way to Zanzibar. An ingeniously cou 
aid? [| Publications :—Number and nature (bulletin, reviews, annals or structed boat, built: for Mr, Stanley's expedition, was recently 
4b § Memoirs); number of volumes published from the commence: tried on the Thames. 
pps Ment ; the easiest way of procuring these publications, whether 
(dt by purchase or exchange. 9. All other uveful information not We have received the programme of the many-sided Pirmir, 
gt | Comprised in the preceding questions. We hope all our British | ham and Midland Institute for IS74°75. Sir John Lubbock, 
ao Kientific institutions, societies, and clubs, will aid M. Kaus in Bart., FARLS., delivers the inaugural address on Nov 5, and 

tis important undertaking. among the other special lectures announced are two on" Cor |
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Hats be b:, A d . 
| Subsidence, appears t oes are absent from 

its proper un erstandine of the acti . las received As r oO me to need better . 

tat influencing the growth and distribati ion of the various causes | nothing to sustain eas the Pacific Ocean The uae d 

rein; | which have been mentioned i ion of polyps and reef Stain if. The subsi oral head et 
. aentioned in tl . . s, | of the oce , ubsidence of th i 

sone 
re preceding p: ocean was one of s e coral islan 

 f esa. | Jeave much less than has been imagin q f 8 paragraphs, may | according to Mr. Dar f so vast extent—the breadth wares 

se cause.” gined for that ‘‘ more recondite | obstacle to tl r, Darwin—that the sinking co Id hove b miles, 

- . : . 
stacie to the exis . uld have b 

dts I did not think to include among the c: . volcanoes, tence and contemporaneous king ‘ol 

change of level—on which Mr Da On ane awed rapid upward III. The next morning ol 

Se . ° arwin lays mue 2 : . x oint j - : . 

h | I recognised the fact that when a rise i ch stress. But | misunderstinding point in the Preface is a right correcti 

\ math curred at the island of Oahu [puttin se, like that which has oc- | It says: Pt feos on b. part of one of Mr. Darwin’ tate of a 

Nie na | — thirty feet gan extended range of r oe lessor Dany - in's statements 

out of water] takes pl ge of reef | look at fringi apparently suppos 

Lon of ong | j es place, and so divides tl at fringing reefs as supposes (p. 320) that I 

reef into an elevated and non-el ; the area of | land, but I 5 a proof of the rec i 

Dee of . n-elevated portion the latt il a u have express] 
ent elevation of the 

.. | onthis account, narrower than i , er will be, | rule, indi y stated that such reef 

CD Of cog been stationar ’ n it would have been had the land » Indicate that the land has eith ree'S) as a general 

nary. 
a cr i 

0st: tn y- But the cause does not appear to me to hi level, or has been recently elevated long remained at the same 

a) very many examples. nave | recent remains having been f ated. Nevertheless, from upraised 

but betw- | I The third sentence of the Preface reads thus :— coasts which are fringed by coma ee fe large number of cases on 

sees ro essor ana also insists that volcanic action prevents tl these two alternatives, eent ree Ss, it appears to me that, o! 

vex | growth of coral reefs much more effectuall s the | frequent than a stati elevation has been much , 

Ot show the but how the heat or poisonous exh hee, than I had supposed ; When my w jationary condition. ” uch more 

perth» . xhalations from , ork pass was 

nee alent ae whole circumference of a large island is volcano can needed correction Passes to a second edition, I shall make the 

O ctue nd this is followed b t clear. But I sti , 

lisse | fally established, falsif y the remark: “Nor does this fact, if | are pr I still hold that, while barrier reefs, as Mr ; 

he, oy aticn are oO ; ny wy generalisation that volcanoes ina state | e proofs of subsidence, small or fring? , as Mr. Darwin urges, 

The sw ' ound within the arca of subsidence, whilst tl no certain evidence of a stationary 1 ging reefs are in themselves 

sp: “] are often present within those of elevation.” , ley | of subsidence, even a great ry "evel, and are often evidence 

ope _Inmy discussion of this subject I hav i barrier reefs. I h greater subsidence than is implied by 

‘offenz: } tion here referred to about islands of e attributed the destruc- | distribution of fe is already stated that one caus ‘ieni e 

ans fran ca os . of active, or rece ti of reefs is bold s € Almitipg 

rete volcanoes, me noe eruptions, as mivht be suspected fom Mr | hundred and fifty feet producing ae . Ieee. oF rock: of even ; 

Fed fea win’s words, but to swdmarine; and . | were to subsid c omplete exclusion. If T hin; 

IDG SOR: nothing about ‘‘ exhalati ‘ 3 and I happen to have said ws side two thousand feet, it woul ‘ ahiti 

wens . ations.” I have draw | precipitous shores all » it would be an island af 

Le eee eee ch Lela ae ore 06) 2 the weland or. ee arauesas, instead of one with broad emcee en stiOns lik. 

oh: awaii (Sandwich Islands), about wh : , sland of | bold shores a ide wi road shore planes. Such 

er than exe partly submarine, h , about which recent eruptions, and | ; re evidence of subsidence: and Such 

: , have taken place on the eas ’ | reefs, if any, could find ; 3 and as only very smali 

-aa:. | and west slopes of the i e east, south-east, south f t nd footing about such an isl vatro 

sland, or throug! . , » | reef would be anoth an island, the narrow 

only circumference ; Savaii , gh more than half of its : other cons-quence of th der ow 

au ; Savaii, the largest uf the S Ss | evidence of a stati . e subsidence, and n 

Cai, Li Islands, and the last of th i€ Samoan or Navigator ; of Stationary condition, Again, th adual sinki . 

aS e group to become exti BMS | an atoll, like the Gambier » the gradual sinking 

gin es streams show ; the eastern h ome extinct, as its liva | barri , ambier group, or of a Tahiti with its 

alf of Maui. wh a | barrier reefs, at a rate a littl ’ a Tahiti with its 

»pbow: | must have been recently i . laut, whove great crater ; necessiri ? a little fast for the growi 

y in action, while the w ; Necessirily contract th f . growing corals, would 

the fullest evidence of | oo e western half bears | Tahiti e reef region, reduce the barri ‘ 

St ong extinction ; and th | Tahiti to narrow fringi , ¢ barrier reefs of a 

relmix: | tremity of the Ladrones. I ; e northern ex- | larg ging reefs ; and make a c 

ae . state that reefs olt ge, asmall atoll with th n atoll, however 

pe a favoured parts of even such volcanic i often occur on ; perhaps ob.i e reef-border narrow and 

. : " canic islands th . perhaps ob.iterated. An atoll and the lagoon 

if submarine eruptions w » as they well might ; atoll thus reduced t 
: ere the cause. and J . ght | example of the effects of . o a sand-bank is ai 

thus agreeing with M ; ise, and | mention examples ; ee cts of subsidence, and affords : i 

“4 r. Darwin’s criticism that ‘‘ xamples ; ; elevation or of a long ? affords no evidence o! 

barre ci reefs, though scantil 
. at the existence of ] . nS Stationary conditio f i 

° , ily developed, and the same may b n of the region : and 

part of Hawaii, shows that nha, con land'd on two of th > narrow fringing reefs. J 

siren does not prevent ; » SO" recent volcanic action | Paci L: OF te small coral islands " 

meat | Hawaiian veel ig inet growth. ne”, statement about that bok conan are In just the condition here decenbad sand me 

eon: St e only s - x é escriptions of } my 

vale Me D a submerged patch off the southern cape of Hilo Be by | Ifague—who resided. on them several n 5 a observer—J. D 

g, ash . Darwin cites an observation wi ay. of studying al months ‘‘ for tl m 

s ith regard to tl . dying the character and f : 1€ purpose 

opeacz.} also of reefs on the norther he occurrence | I found nd formation of the wet 

, ; n coast of Hawaii, whic ound the depression of the ol the guano deposits. 

precisely with the principle Ih . 1, W ich accords | th ' . ne old lagoon In on < tl . 

a . ave laid down, since tl e other whuily, dry; and I f : € case part.y, in 

ptiowp | part of the island is, as I state in Geoloc e the northern | around were nirrow. | ound also that the living | 

‘land, that which w ry my Geological Report of the Le row. Mr. Darwin incline “lenden 

as earliest extinct, and is old . ! this kind as either evidenc Ss to regard islands ot 

pid for’ features, and therefore that whict » ¢ s oldest in all its | On tl evidence of no movement, or, of 

: ) 1 would not have | . ya the contrary, since th is » or, of elevation. 

9.2 by the submarine erupti . ve been reached | diminish in size_ . e coral islands of the $ ih 

z ptions, ‘The western ee a} dimimish in size toward tl . le South Pacific 

wing: | orthe old part, has its cc stern peninsula of Maui, | sine size toward the region of these small is 

. ral reefs, while the eas » | since the region just beyond small islands, an { 

5 CD tecently active, has almost non » while the eastern, or purt | from islands Sy , to the north and north-east, is f 

; e. Savaii, in lik . slands, and since all tl : east, 1s free 

co . 
ike m 

all the fez . . 

fe om ral reefs on its western and northera shores anner, has | to them from a continuati catures are such as would come 

dsc | Without them. es, while elsewhere | nearly fatal end, I bel eve a the coral-isiand subsidence to it 

I fai ‘ . ; ‘ » I beheve stl that [ was right i area 

iit! regions thee find evidence in the case of either of these volcanic the ocean bottom in this part to have rancher right in cor sidering 

“ha then cal at they are situated within areas of elevation ts dence preater than that to the south 5 heveet, a general subs. 

{spect iland of Upolu, 1 Only ten miles west of Savaii lies the lanes the atolls and barrier ree's are large outh-west, and west, where 

a § polu, having very extensive reels ge Agan, if submari ee 

: — some tte ’ s arine er . 

and bk wee marth sue three-fourths of a mile wide wand it parts of | may exist about vale nie lastanel nT destructive, narrow reef’ 

ed safe to conclude that, whi ’ Yas not | sidence ¥ _ishinds: that are undergoi 

. 
He Upolu thus bears evi ence, Making a ‘fois s dergomg a sub- 

wQny } Of no movement or « A i us bears evidence | ¢ £ a reef is slow work ; and, judging | 

. Mf but little subsidence, Savaij | cruptuions of the present ¢ . sand, judging from the 

pe Pack elevation ; or that the north Cy Savail was ove of | had present century about Hawau, reets w * 

. . and west sides of Savai | Hitd a poor chance in the » reels would hav. 

a lifiered in change of level {rm the res of Savair have | that were e past to form, except: along the ¢ 

island of Maui 1 the rest of the island. Inthe were out of reich of the submarine acti Bie Codsss 

¢ fo of Maui, having reefs on its old west tne With ? he Teton, 
els : stern half, i so many causes for - eXIS 

yh meat the eastern peninsula has changed its level ait hardly reefs, or of sinall patelice t the “existence of narrow or fringin y 

ig ently of the western. In the near ire juite inde. | them, withou oar (EUS, Is assuredly unsafe to rake 

/ the activ group of the Ladrones | ti t other corroborating test . make 

al grou e volcanoes are at the north end; the islands of the tionary condition of a resion, or a mony, evidence of a sta- 

i . the rr very small at that end, without coral reefs while l ie | than a subsiding, se an elevating movement rathor 

es liland. er, and with broad reefs, One of them, "Agsum ‘tion IV The next po'nt in the Preface is 

, near which our Expedition passed, is onl pion His artucle is cont cned ; ce is stated as follows :— 

’ yasmall, stee NG ticle is Contaned | ge 
, Py | xxaiv. vty 166 ved inthe .lacerian Journal Nag, 

eo 2d 4 ‘ ade ScltNEC, end senes,
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“Prof, Dana further believes that many of the lagoon islands Mr. Darwin, while speaking on the subject of local elevations “ 
wa the Paumotu or low Archipelago and elsewhere have recently | on p. 176, and discussing the facts as regards the Samoan (Navi- ' 
been elevated to a height of a lew feet [elsewhere stated, (wo or | gator) Islands, adds that “in another place he [Mr. Dana] says "3 
three feet] although formed during a period of subsidence ; but T } (p. 320) that some of the [Samoan] islands have probably sub- : 
shall endeavour to show, in the sixth chapter of the present | sided.” irom the remark the reader would infer that this 1 

edition, that lagoon islands which have long remained at a sta- | Samoan subsidence was a local subsidence, like the elevations “ 
tionary level often present the false appearance of having been | under consideration. But in fact my statement is in a chapter 2 
slightly elevated.” And, in the body of the work, where the | on the. general corl-islind subsidence, and, on the page there : 
subject is taken up (p. 108), Mr. Darwin remarks that my belief | referred to (p. 326), E cite Mr, Darwin’s conclusions as to the . 
in these small local elevations is grounded chielly on the shells | Gambier Island subsidence, and put with it my own from the 
of Tridacnas embedded, in their living positions, in the coral | width of the reefs of Upolu and other reef bordered islands. At st 
rock at heights where they could not now survive. the same place J allude to the vreater subsidence of Tutuila—the a 

The catalogue of such elevations which I pive (p. 345)--after | island neat to the west, as proved by ils bold shores and small 7 

a dozen pages devoted to a discussion of the evidence respecting | reefs. - 
cach—is as follows :— In conclusion, if T differ widely, for the reasons above stated, 2 
Paumotu Archipelago... ... Honden .. 0... 2 of 3 from Mr. Darwin. ns to the iimits of the areas of subsidence and Z 

. . Clermont Tonnerre ... 2or3 | Clevation in the Pacific, and believe that the new edition of his Ls 
—_. Nairsa or Dean’s_... 6 | work shows little appreciation of some of the most important : 

” ” Elizabeth _.. go | causes that have limited the distribution of coral reefs, ] have, as Z 
” ”  ‘Metia or Aurora... 250 I say in my work, the fullest satisfaction in his theory for the > 

. TT pucies se tor 2? | origin of atoll and barrier forms of reefs, and in the array of facts 7 
Tahitian Group)... ewe Tahiti, 0? of his own observation which illustrate the growth of coral for- - 

” ” owe ee Bolabola ne a, 2 | mations. James D. Dana a 
Hervey and Rurutu Groups.. Ati ... 0. oe on, es at 

- ” > Mauke  ... somewhat elevated. | ~ a 2. 

” ” ” vitiaro ” ” THE BRITISH ASSOCLATION ” » ” angaia ... wee 300 a 
» 9 » Rurutu . 150 REPORTS of 

T ran Group ” Bua sans 300 ; Report of the Committee on the Teaching of Physics in Schools, s= 
ongan Group... +e eee re ° | by Prof. G. C. Foster. res. 

” » + + + Tongatabu “1s 50 to 60 In view of the very great diversities in almost all respects of 2 
/ ” ” vee ee Namuka and the Hapaii 25 | the conditions under which the work of different schools has tc = 

” ” vee ee eee Vaya eae 100 | be carried on, the committee considered that in any suggestions = =:- 
Savage Island... wee ee ee ee teas 100 | or recommendations that they might make it would be impos- _--> 
Samoan ot Navigator Islands... | pee tee tenes © | sible for them, with any advantage, to attempt to enter into details, 3S 
North of Samoa... ... ... Swain’s 20r3 | They have therefore, in the recommendations which they have = 

» » va ae Fakaafo, or Bowditch 3 | agreed upon, endeavoured to keep inviewcertain principles which — =: 
” 9 vee ne Oatafu, or Duke of York’s 2 or 3° | they regard as of fundamental importance, without attempting = = 

Scattered Equatorial Islands Washington... ... 2 or 3? | to prescribe any particular way of carrying them out in practice. = =< 
” ” 1 Christmas rete nae 5 They have assumed as a point not requiring further discussion, = <= 
” ” » Jarviss ou a Sor!O | that the object to be attained by introducing the teaching of =: 
1 » ” Malden Sur ors ss 25 OF 30_ | physics into general school-work is the mental training and disci- __; 
» ” 7 Starbuck Seee ee nee ? pline which pupils acquire through studying the methods whereby == 
” ” " Penrhyn Soe ee 35_ | the conclusions of physical science have been established. They —_-- 
” » » Flint s and Staver's ... ; ? | are however of opinion that the first and one of the most serious ___- 
” ” » Baker's yo 5 0r6 | obstacles in the way of the successful teaching of the subject is 
” > ” Ifowland’s oy ® | the absence from the pupil’s mind of a firm and clear grasp of =~. 
” ” ” Pheenix and McKean’s O | the concrete facts and phenomena forming the basis of thereason- | 
” ” Eenderbury’s...«.. 2 or 3? | ing processes they are called upon to study. oe 
» ” ” Newmarket mee 6 or 8? They therefore think it of the utmost importance that the first 22, 
y 9 » Gardner's, Hull's, Sydney, , | teaching of all branches of physics should be, as far as possible, -, 

. Birnie’s... 0... ©* | of an experimental kind. Whenever circumstances admit of it, 4», 
Feejee Islands... ... .... Viti Levu and Vanua the experiments should be made by the pupils themselves and not __.. 

; Levu, Ovalau tee 5 or 6? merely by the teacher, and though it may not be needful forevery ~~ 
. T-astern Islands ots O? pupil to go through every experiment, the committee think it cet 

North of Feejees... ... ... Horne, Wallis, Ellice, essential that every pupil should at least make some experiments... 
. _Depeyster ©? | himself. For the same reasons they consider that the study of  .,,” 

Sandwich Islands oe ee Rawat 0 e. Tor2 | text-books should be entirely subordinate to attendance at expe- 
” d» eee Oahbue.. 1. 25 OF 30 | yimental demonstrations or lectures, in order that the pupil's first : 
” ” v2 os Molokai... 1... 3CO | impressions may be got directly from the things themselves, and 

veg D? » vee es Maui re 12) | not from what is said about them. They do not suppose that it ° 
Gilbert Islands... 0... Paputcuea... 6. 2 or 3° | is possible in elementary teaching entirely to do without the use 

” ” wv oe) Nonouti, Nuria, Maiana, of text-books, but they think they ought to be used for reviewing 

Anne Varawa ...  ... 3 oF _ the matter of previous experimental lessons rather than in pre- 
” ”? wee an a pamanyrr ... ee vee a yaring for such lessous that are to follow. 

” » wee. 0. Apaiang or Charlotte. Gor7 With resard to the order in which the different branches of 
» » eee eee Marahet 0 0.0 5. 3 er more. | physics can be discussed with greatest advantage, considering that 
es ee ee Making —* | all eaplanation of physical phenomena consists in the reference 

Carolines - oe MeNshil’s 60° | Gf them to mechanical causes, and that therefore all reasoning 
Ladrones 2. 1. 7... Guam... CCO | about such phenomena leads directly to the discussion of me- hz 

a’? ee ee Rott ne (00 | chanical principles, the committee are of opinion that it is . a 
eis Beene ne nee 00 | desirable that the school teaching of physics should begin with a © & 
elews Veg yt tt O° | course of clementary mechanics, including hydrostatics and “se 

New Hebrides, New Caledonia, pneumatics, treated trom a purely experimental point of view. *s 

Salomon Islands |... Skee vee none ascertained. | ‘Phe committee do not overlook the fact that very litle progress -* 

Of the cases of elevation here included, in-en’y Gee ave shells | can be made in the vetical mechanics without considerable fami- nan 

of ‘Tridacnas mentioned; these are Hlonden Island and) Cler- | larity with the processes of mathematics, but they believe that st 

mont ‘Fonnerre, in the Paumotus, His not necessary to go over | by making constant: appeal to experimental proofs the study 0 “ 

the evidence for the several cases, as itis stated at length in my | mechanics may be profitably begun by boys who have acquired a". 
work, fair knowledge of arithmetic, including decimals and proportion, = *. 

* ,
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| Vn and as much geometry As Is equivalent to the first book of This number may be greatly reduced by means of the anal 
Wg, Euclid, They believe that it will he found sufficient to im- | between this problem and the electrical problem of determi ey It sai part such further geometrical knowledge as may be required, the currents and potentials in the case of a network of une 
2 this such, for instance, as a knowledse of the properties of similar | having square meshes, one corner of which is kept at wire 
Tons triangles—in the first instance, during the course of instruction in potential, while that of the other three corners is zero * thie 
Lanter mechanics. der in whic . problem having been solved by Kirchhoff’s method, the position ‘there In reference to the order in which the other departments of of any point P inthe geometrical problem with reference to th 10 the physics should be studied, the comnuitce do not think it pos- | given points A BCD, is by finding the values ot the potenti Is OM the sible to prescribe any one order that is necessarily preferable to | P, Py Pe Pa of the corresponding point in the electric Neher 
i a others that might be adopted ; but they consider it desirable that | when the corners a bcd respectively are those of unit tentiat 
rr priority should be given to those branches in which the ideas | The position of P is then found by supposing p, p, p P laced 
S emai encountered at the outset of the study are most easily appre- | at ABCD respectively, and determining P as the centre of Davi headed, and illustrations of which are most frequently met with | of the four masses. or Bravity 
sate, in common experience. On these grounds they suggest that the On the Apparent Connect; ) 
At an: | elementary parts of the science of heat may advantageously Oren in . eo Nottat tection des ween Sun-spot and Atmospheric 
noftis | follow mechanics ; that elementary optics (including the laws of “At th y last ° he ran h GS,, Ke. . 
rey reflexion and refraction, the formation of images, colour, chro- Dix , ast_meeling of the Biitish Association, Mr. Smith, of 
ae matic dispersion, and the construction of the simple optical | 7? ™M'™S0am, gave me a record of the number of now groups of 
for instruments) should come next, and afterwards the elements of and Le an which appeared in each year for a number of years, 
be electricity and magnetism.* When it is found possible to include | *” ‘t asked ith . compare the mean daily quantity of ozone 
oa. in the work of a school a fuller or more advanced course of th toll year ve AT amber of groups. I have done so, and in Tagg | physics than that here indicated, the committee are of opinion f c sowing table # jlave given the mean daily quantity of ozone 

{that the discretion of the master, guided by the circumstances of | °°! ninetcen years (1851-1869) with the number of groups. 
— the case, will best decide in what direction the extension shall a 

take place ; they suggest, however, that an early place in the Total number | 
course should be given to elementary astronomy, both because it - ofnewgroups Mean daily | Maximum | furnishes the grandest and most perfect examples of the appli- Years. of spots which quantity of ; actual number : Mean of ozone. . : se ° : . 1 peare ozone, of groups. | cation of dynamical principles, and because it promotes an in each year, | 

Sa intelligent interest in phenomena which, in the most superficial ae ee | 
aspects at least, cannot fail to arrest the attention and familiarise Sp 

spe the mind with the wide range of application of physical laws. 1S51 T4t 2°6 141 2°6 
Isha The committee are strongly of opinion that no very beneficial 1552 125 19 125 1'9 
Bc results can be looked for from the general introduction of physics S53 gt 2'0 202 15 
e INS into school teaching, unless those who undertake to teach it have 154 67 Sh 205 | 2°2 
odes themselves made it the subject of serious and continued study and 1555 20 | 211 | 2°1 
ie ak have also given special attention to the best methods of imparting P3300 3+ 7 204 Ig 
em: |  instructioninit. They therefore suggest that with a view to afford- TO57 92 rt 166 2°6 
‘apts | — ing facilities to persons desirous of becoming teachers of physics Taso 202 15 124 3'5 
tac for familiarising themselves with the most efficient methods and 159 205 22 139 2° 

SO gaining experience in them, the Council of the British Asso- T300 att 21 101 1°7 
chy ciation should invite the leading teachers of physics in the uni- INOT 204 19 224 19 
uis- | versities, colleges, and schools of the United Kingdom, to allow rn 
wherct such persons, under suitable regulation, to be present at the in- Mean, 166 | Mean, 2°2 
L Tes structions given by them, and, when practicable, to act as tem- OO 
‘tai | porary assistants. The committee do not hereby mean that . . | Minimum. | Mean of ozone. 

at =. aspirants to the teaching function should be encouraged to drop TO 101 260 | 91 "0 
ye: | inat random to hear any lecture by any established teacher who P03 12.4 35 67 3/4 
i happened to be within reach ; the kind of attendance they have re 130 20 24 "8 

inview would be systematic and continued for not less than some 1865 3 “+ 4 | a tex | moderate period of time, such perhaps as two or three months, ISCO 5 17 > rt 
ch agreed upon at starting. peo7 25 15 a3 24 

it ot They believe that the benefits which might result from the ISOS Or 17 45 1°7 
wit’ } adoption of such a plan are very great ; the advantages to tho:c vty -=4 my 5 15 
ate: | who might avail themselves of it are obvious, and while teachers Vy ee 
hiakt } of established success would have a chance of spreading widely Mean, Go Mean, 177 
neat their methods of instruction, and in fact of founding schools of ve . 
wij | discipline, the stimulus to exertion afforded by the consciousness . 
tat | that they were being watched by men who were preparing them- Tt woukl appear from these figures that the maximum of sun- Is | selves to occupy positions similar to their own would be of the | SP¥t §1¥e> a maximum of ozone, and that the minimum of sun-spct i most efficient kind. zives the minimum of vzone. ‘The years 1854 and 1863 appear 
htt " be “Sceptional, an So powever, zone Observations at the —_——_—— Awarden were suspended for three months, which may account a ace PHC TER tS for the irrezularity in that year. There is. I think, in these 
m SECTIONAL PROCEEDINGS results, suflivient to inducz others to observe. 

SECTION A— MATHEMATICS On ti emMoyment ef Charts en Gromeontc Pree LON for Lie 
bes On the application of Nirchhoff’s ules for Electric Circuils to \ seneral Pr Loses of Navigation, by G. J. Morrison. 
ght the solution of a Geometrical lvoblem, Vy Vrof. Clerk-Maxwell, Vhe object of this pay er is to recommend the adoption fur the 
ren K.RS. ecneral purposes of navigation of charts on gnomonie projection, 
vl The geometrical problem is as follows : ~Lat it be required to | instead of on Mereator’s projection, for the following reasons :-- 
at arrange a system of puints so that the straight lines joining them I. Vhe vreat circle course or shortest distance between any 
ts into rows and columns shall form a network such that the sum | two points cn the ear tis surface is shown by a straipht line on 
ns of the squares of all these joining lines shall be a ninimum, the | the chart. ly means of a ruler, therefore, itis easy to tind out 
is first and last points of the fist and last row being any four | im cue moment the position of the great citcle track along the 

We Points given in space. ‘Whe network may be regarded as a kind | whole course from pint to point, and thus ta sce ata plance af 
a of extensible surface, each thread of which has a tension in each | there be any obstacles in the way, whereas the plotting of a gieat 
s segment proportioned to the length of the segment, ‘The problem | circle track on a Mercator chart involves the expenditure of a 
bs is thug expressed asa statical problem, but the direct solution great deal of time and trouble. 
U would involve the consideration of a dargve number of unknown 2 Whenitis impossible to adopt the great circle course on 
i quantities, account of obs actes in the way, it is easy, ina few moments, to 
i“ * It should be stated that one member of the committee did not 2 yprove lay down the best practicable Course, whereas it is very difhcult 

pf the order of the subjects suggested in the text. 10 do so on a Mercator chart,
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3. The measurement of distances on a Mercator chart is some- Note on the so-called “Crag” bed of Bridlington, by J. Gwyn “ 

what dificult, whereas on these maps distances can be measured Jelfreys, RS. K. 
with a transparent scale, or a pair of compasses, IN a few In consequence ofa request made by the late Prof, Phillips, . 

moments. | not long belore his lamented death, the author examined all the t- 
4. The iclative position of the various points on the earth's | known collections of fossil shells from the celebrated “ Crag” 

sui face is more correctly shown on these maps than on those of | beds at Bridlington, and had furnished the Professor with a cata : 
Mereator. loone rutsonnee for the new and forthcoming edition of his work o 

The great circle course appears to be the shortest and natural | on the Geology of \ orkshire. Dr, Jeffreys was lately at Mrid- 

route, Whereas, on an ordinary chait, it appears to be much lington with Mr. Leckenby, and ascertained that the “ Crag” - 

longer than the Mercator route, and seamen pet a better idea | bed underlay the boulder-clay, and rested conformably on a 
from these charts of the proper route to follow than they do from bed of oolite shale of a purplish colour, which in one place ap- m 
a Mercator’s chart. peared to have been triturated and redeposited in the form of ws 

1. It may be objected that only a small portion of the curth clay. In this purplish clay they found a specimen of Zurritella 2 
ean be got on one sheet, and there is a difficulty in drawing a | crosa, Couthouy (an arctic and North American shell), besides me 

creat circle course bctween points situated on separate sheets. | m ny other species which were common to the boulder-clay and 

This is true; but by taking some pains in arranging the maps, Bridlington bed, All the species of shells found in the Bridling- : 
as has been done in this case, and by repeating portions of the | ton bed, 64 in number, were high northern and now living. 
earth on two or more sheets, matters hive been so arranged that | The author suvgested that this deposit of shells might have been : 
scarcely any voyage can be named in which the ports of arrival | caused either by a deviation of the great arctic current In ancient 
and departure cannot be found either on the same sheet or on times or by glacial conditions. It had clearly no relation to the 

opposite sheets, in either of which cases the course can be laid Norwich Crag, as was formerly imagined to be the case. < 
down instantly ; and even in the rare case of two ports being 
found on adjacent sheets ony the course can be laid down infi- —— 
nitely more easily than on a Mercator chart. 

2 It 1S impossible to find the bearing of one point from SECTION D—BIoLocy 
another as can be done ona Mercator chart by a compass and a DEPARTMENT OF ANATOMY AND PHYSIOLoGy 

parallel ruler. This really is no disadvantage ; no one ought to _ 
sail along a curved course, and no one need care to know any- This department was not distingui-hed by any communication - 
thing about such a course. If this objection be seriously urged, | which excited such popular interest as that of Prof. Ferrier last o 
it only proves that Mercator's charts have put false ideas into | year, but it was fully up to the average of the last few meetings a 
people’s heads, and that other charts are required to replace them. | in the solidity of the papers and of the discussions. The Presi- - 

dent, Prof. Redfern, opened the Section with the address printed as 
-——— in full in NATURE, vol. x. p. 327, which was no less admirable Ds 

in style and elocution than in matter. If this was a model of a 
SECTION C—GEoLocy professorial lecture, the address of Dr. Hooker, also delivered = 

On the discovery of Alicrosea in the Chalk Flints of the North belor e the entire Section, Nhe equally one of 4 Popular exp dsition 
of Ireland, by Joseph Wright. of new and difficult scientific observations. e exce ent series 

The author observed that until 1872 only one rhizopod had of illustrations and the actual specimens of the plants described, 

been found in the Cretaceous rocks of Ireland, viz., Ortétolina which were sent by Dr. Moore from the houses of the beautul 
concava, recorded by Mr. R. Tate, as occurring in the green- Potanical Gardens in Dublin, completed the interest of this  --- 
sand. In November 1872, Prof. Rupert Jones read a paper | # The iL dress. 4 he d t was f th ~- 
before the Geological Society of Ireland, in which he announced _1 he only report made to t I “Pare “ ry rom T com- , 
the discovery of nine species of Foraminifera in the chalk and | Mttee appointed to investigate the conditions of intestinal secre- ~ chalk flints of the North of Ireland. tion. It contained details of about sixty experiments, which 

Mr. Wright has examined the soft powdery material which confirmed, in the case of cats, Moreau s observation of the effect ’ 
often lines cavities in the chalk flints of Ireland, and has found | 9 division of the mesenteric nerves, showed that the send 
69 species of Foraminifera, 11 of Ostracoda, and sponge-spicules tained npres a not vy through ne Splanclnics, and, ascer- 
in abundance. A full list will appear as an appendix to thenext | '#!med the local effect of various neutral salts on intestin secre 
Report of the Belfast Naturalists’ Field Club. tion, as well as the interference of chloral, morphia, and o:zher 

Some observations on the ‘‘ paramoudras”” were added. The drugs with the local action Oo masnesian sulphate. ane thes o 
author considers that these originated in most cases by the de- mittee was reappointed for t “pe etre year re the intes nese 
posit of flint around a nucleus of sponge. A microscopic exami- researches on the secretion and t Con ea the fe tds ress. 
nation shows that some are charged with spicules, whilst others r oe € most important communication a ms rs ah “he Von. 
are nearly free from them. rof. Cleland, On the Development of the Brain and the lor. , 

; ; ; phology of the Auditery Capsule. Beside many characteristically 
Prof. II. A. Nicholson exhibited and described specimens of Ingemious suggestions, the author maintained that the fourth —~ 

three new species of Cystipiy//um from the Corniferous limestone | yentricle is roofed in by nervous matter at an early period in the 
of Canada and Ohio. Of these, C. Ohsfoense, Nich., is distin- embryo, of which the ligula and the choroid plexus are the per- 

guished by its small size, deep, pointed calice, and small number | manent vestiges. Ie also attempted to draw a parallel between 
of septa; C. sguamosum, Nich., is remarkably flattened, the | the flocculus with the portio mollis and the optic lobes, tracts, ; 
calice being very shallow and oblique; C fructicosum, Nich., | and nerves. Prof. Iluxley criticised these views at some length, ~~ 
is a compound form, composed «f numerous cylindrical, straight dwell ng particularly on the comparatively late development of 
or slightly flexuous corallites. the optic tracts, and denying that the roof of the primitive 

The next paper, by the same author, was devoted to the defi- | yervous canal is ever completed in the region of the bulb, A 
nition of several species from the Lower Silurian of Ohio. sf/ecfo | certain Guodsirian transcendentalism which appeared in Prof. 
inflata of Mall was regarded as an undoubted //ippothoa, Cleland’s remarks has become rare among the younger schoo) of - 

. ists, ¢ stimulated his critic to attack what 
Description ef new species of Polvzva from the Lower and morphlegists, and prema revival of a thrice-slain foe ; but 

Upper Silurian rocks of North America, vy Prof. 11. A. Nichol- apart from ‘interpretations and views, there were several im-  * 

son.—In this communication the author described the following portant observations in the paper which, it is hoped, will be | 
new species of Volyzoas- 4, Mileditya falijormts, Nich, 5 2. piven in detail with the necessary drawings. 7 oo 
P. emacerata, Nich. ; 3. 7° flagellum, Nich. 5 4. 2. 2 anciipesa, A paper by Mr. ‘Thomson followed, On the Deconsposition ef : 
Nich. ; 5. 7. fenestellijormis, Nich. 3 6. Veneta nervata, Nich. [esr ml which the purely chemical changes, the penetration of s 
7. Ceramopora Ohtivensts, Nich. bacteria, and the crowth of fungi were severally described ;t and = 

Prof. Nichol.on also read a paper on species Aaristelda. The Me Macalister eshibited a human skull with the rare abnormality S 

type of the genus 2. st//ats, Hall, he reparded as identical with | ofa lacrymo-jugal suture. — . Sy ow a 
CUretfuass! Culumna nealecolata, A new species Lavestella (Colt. After the crowded audience which listened to Dr. Hooker's 
marta) caltoina, Nich, was described, Dh by Pye Smith 

3 0 re Smuth, 
These papers were illu tiated by numerous and beautiful t This apes at be found reported in the Lenton Medical BR econt for 

cxamples ol the Species tclerred to, Sept, o.
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qi NATURE [ Sep. 17, 1874 
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larviv and some cygs ; . 
SCIENTIFIC SERIALS insects and the yreater art of the ngs wenn dente while ne ~ 

Geological Magacine, September.--This number contains: four ne end or tout days complete death of the eggs took place. 
original articles + (1) The grouping of the Permian and Triassic uring the caper the flasks were kept in the dark, and 
rocks, by HB. Woodward, F G.S. ‘The object is to show that some contro { as cS containing phylloxerised roots only placed = = 

the supposed break between the subdivisions of the Triassic rocks me Nek OH : nearly all the insects and cggs survived in these 

in England rests on unsatisfactory evidence ; that in the Permian | fast ASKS. 0 ee a lette. points in the natural history of 
beds there are evidences of unconformity ; and that probably Phylloxera wastatrin ; a letter from: M. Lichtenstein to M. Dumas. 
future researches will lead to the resumption of the term Ihe author thus sums up the life history of the inscct so far as at [* 

‘© Pyikilitic” to embrace both the Permian and ‘Trias.-—(2) On present known :—(1) Colonising females appearing probably in a 

the Pleistocene deposits yielding Mammalian remains in the August and September ; (2) small uniform progeny hybernating ; oh 

vicinity of Ilford, Essex, by Messrs, Woodward and Davis. (3) Oval, pyriform, testudiniform types, reproducing by partheno- 
This article consists partly of references to previous numbers of | SCNesIs all the summer ; (4) Pups: of two forms, oval and narrow 

the magazine, the chief feature of interest in it being a letter by | at the waist, specially found on the nodosities of the rootlets in = 

Mr. Searles Wood. Ile formerly believed the Ilford brick June and July ; (5) Swarming takes place in August: the insects =: 

earths were older than the main sheet of the Thames gravel; a | emerge from the carth in myriads exactly asin aformicarywhen _-, 

view which he now corrects. —(3) On the remains of A’/A/woccros the winged insects escape ; (6) Laying of eggs on the leavesof *~ 

icptorhinus, Owen, from the Pleistocene of Ilford, by the editor, | Quercus covcifera, end of August ; (7) Birth of Sexual apterous = =~ 
This is a reprint of Mr. Davis’s description of the skull, as given individuals. Copulation and production of colonising females. + 
in Sir Antonio Drady’s catalogue (privately printed), together On some processses for destroying Osdium and Phylloxera; = 

with an extract from Dr. Falconer’s palxontological memoirs. — | extract from a letter from M. Desforges to M. Dumas.—Em-  ~ 7 

(4) On West Indian Tertiary Fossils, by RK. J. Lechmere Guppy ; | Ployment of the lime from gas purifiers to check Phylloxera; =~ 

a first instalment of descriptions which are to be continued. extract from a letter from M.L. Petit to M. Dumas.—Observa- = 

Mr. J. W. Barkas, in a letter, announces that he has found a jaw tion of an extraordinary passage of corpuscles across the sun; a. - 
of -Lmphicentrum, in sub-carboniferous limestone near Richmond, telegram from M. Gruey, of the Toulouse Observatory, to the _ 

and suggests that it must have lived both in fresh and salt waters, president. The passage took place on the 5th, 6th, and 7th ofthe ~~ 
like some modern fishes. present month.—On some applications of Abel’s theorem relating = = 

Astronomische Nachrichten, No. 2,005.—L. Seidel contributes I optic furetions ‘to curves of the second (ieerees _by M. == 

a paper on the estimation of the most probable value of a number | tinuation of former reser rches ” Rot e on the a ote. of “th e TS: 

of varying observations of the same phenomenon, as the value of a sulphurising compound mineralising the thermal waters of the = 
number of observations of the position of a double star. There Pyrenees, by M. E. Filhol.—Note on chlorophyll, by M. E 

are also a quantity of position observations on Coggia’s comet, | y% ae ‘ . ? oS 

by C. H. Davis, ‘Ant. ts guilar, and Alexander Gromadzki, and eine lin se celorophylt Q monocotyiedons (G vot hy Cypera- ims. 

the following elements of this comet are found by W. Fabritius :— . , &c.) treated with a small quantity of hydrochloric ~~~ 
8 y acid becomes turbid, and the solution, on filtration, leaves a =": 

T = July 8:90006 black crystalline compound on the filter. This substance has ::= 
. Log. g = 9°$29699 been examined in some detail. It is remarkable that a solution .. 

gS. = 118° 44° 9"'6 of chlorophyll from dicotyledons yields, under the same treat- **- 
i= 66° 23° 10 ment, a dark compound which is amorphous.~On some phe- =i: 

w = 152° 21’ 42""4 nomena of localisation of mineral and organic substances in 7:7: 

The opposition ephemeris of the planet Hecate (100) is contri- Mollusca, Gasteropoda, and Cephalopoda, by M. E. Heckel.  -_.. 
buted by Dr. J. E. Stark for each day from Sept. 17 to Oct. 27. Specimens of /Zelix aspersa and Zonies algirus were fed with _~ 

—Prof. Spoerer sends a table of his observations on solar spots white lead, or with acetate of lead mixed with wheat flour. An ao 
and protuberances for June. Capt. Herschel writes to ask for accumulation of metal was found in the liver and also in the =.5 
letters of Sir J. Herschel, stating that a collection is being cerebral ganglia. Loligo vulgaris, Sepia officinalis, and Octo. ~-.. 
made. pus vulgaris were fed during two months with garancine (mixed _ 

with meat). In no case was the internal shell coloured, but the ~ 
| cephalic cartilage and all the cartilaginous portions of the ==: 

skeleton of these Mollusca were coloured after an experiment of - -~ 
SOCIETIES AND ACADEMIES three months’ duration, The author points out the necessity of _. - 

distinguishing clearly the hard parts belonging to the skeleton ~*~ 
PARIS from those belonging to the shell.—On the storm of the night of =~ :. 

Academy of Sciences, Sept. 7.—M. Frémy in the chair.— | Ist to the 2nd of Sept. 1874, observed at Versailles; a note by . 

M. Resal presented the Academy with the second volume of his M. Ad. Berigny. 17°59 mm.{of rain fell during the storm, and 

“ Traité de Mécanique Géucrale,” and made some remarks | the lightning struck four points in Versailles, oo 
thereon.—M. DP. Volpicelli addressed a letter to the president, ee __ aa 
stating that in 1854 Mclloni had communicated a note to the | ~~ —————S—SCS737]}]}FTtCSCSett 
Academy, entitled ‘ Kesearches on Electrostatic Induction.” CONTENTS wot 
Fifteen days afterwards the Italian physicist died of cholera at Packs. 
Naples, and since that time the author (M. Volpicelli) had sub- | Tue Boucation or WoMEN . 7 so 395 
mitted fifteen communications tu the Academy on the same sub- De BOlshacDRan on“ SracTRes Lumivecn.” By Prof, ANDREWS at 
ject, all of which confirmed Melloni’s theory of electrostatic | Oux Book Sua.F . 396 
induction. M. Volpicelli nuw begs the Academy to appoint a | Larrys To THK Epiror:— mo 
commission to report on these experiments, and expresses a hope Pollen-grains in the Air.—ALFRED W. Bexsert, F.L.S.. 398” 
of being permitted to repeat them before it, MM. Becquerel, eee ee ES eres iatt 8s 
Faye, Fiemy, Edm. ecquerel, and Jamin were named commis- Polarisation of the \urora.—J, A. FLEMING 308 
sioners.— Sixth note on the electric conductivity of ligneous | Fears bow sn Avstis, M.D. FARICD. - 398 
buod.es, by M. ‘Th. du Muncel. -—Presence of zircosyenite in the Hike ta rite VAKLETS AND SCULPTURE IN Fasrgek Istann. By J. ; x 

Canary Isles, by M. Stan, Meunier, ‘The mineral was found in | ox ae Dicintau ries or THE HE vt? pEvELorry KY COLLISION. by 399 2 > 

a cullection maue by M. Webb on the Pena Mountains, —On M.Pkpsca.. . : 4oo +k 
some Jaboratory experiments concerning the action of toxic pases SuLpecrs bOK Pictees PROPOSED BY THE HAARLEM SuclETY OF oy 

on S/AyHovera actual state of the malady in the Charente pro- cones Witp HLowr ks CONSIDERED IN RecaTion To Txstcts. By wr tes 
vinces 5 extract from a letter from) M. Maurice Girard to M. Sir Joun Loanock, Bart, BARS. (tA Ls fractions) 402g 
Joumas. ‘The pas tried was that) liberated trom a sulpho- | Norss . “os ; 40 
carbonate, Pieces of brick satiated with the solution of the | Neves on vat “ Eniiion oF ue Pewee t Woue oN er _ 
salt were placed in the bottoms of flasks 5 above the sulution and Janes Dek NRA Men OR EEE NSN "408 ~~ 
saturated brick some strong paper was supported on which were | ‘Pro Brrcisn Associ viion, RerokTs AND PROCBEDINGS 410 

placed plyloxcnscd coots, Phe roots thus escaped dircet | SUN EH te Siniar s “4 Js 
eopbict with the solution and received only the gases evolved SUCHET TES ART XC XDEMTES eee 

(Cer and Ph) Mb the end of twenty-four hows neuly | - a SN, 

Htbe det. wore dead, with the exception of some small Pararta—b szo, col. 2, line 8 from bottom, for or read on. Sap 
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