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ee 

ias in favour of either subject he will throw himself 

THURSDAY, DECEMBER 7, 1871 me that and neglect the other, even though it forms 

pes { part of that curriculum for which a degree is granted. 
. Now, apart from the degradation of a scientific honour, the 

THE CHAIRS OF SCIENCE IN THE lowering of the standard of scientific teaching is especially 

SCOTTISH UNIVERSITIES to be guarded against at the present time. There are too 

TH biographer of a Scottish Professor says (we fear | few inducements for young men to devote themselves to 

boastfully) that his friend had lectured on anatomy, | Science as a life profession, still Jess encouragement do 

chemistry, physiology, pathology, medical jurisprudence, | they receive to devote their energies to one branch exclu- 

and medicine, and that he was well qualified also to lecture | sively. If our Universities continue to sanction average 

onbotany, mineralogy, and geology. There weregiants then | teaching, it will be a substantial injury to education 

surely, but their day is past ; for the Professor of Natural | throughout the country, and will put an end to that scientific 

History in Glasgow University is just now trying to pro- | work upon which the progress of science and the reputa- 

cure the erection of a new Chair, on the ground that geo- | tion of the country ought to rest : for it cannot be expected 

logy or comparative anatomy is, either of them, as much | that a man whose ideas are frittered away by desultory 

as he can effectively teach. Perhaps no better indication | work can have either the inclination or the time for patient 

of the enormous progress of Science during the last half | continuous research, It is to be regretted that the 

‘century could be found than the facts we have mentioned. | Scottish Universities are too _poor to help themselves in 

The earlier professor found his multifarious duties possible | this matter. Private liberality has placed Edinburgh in 

because the subjects were very limited, and, in physiology, | a right position ; geology and zoology being respectively 

chemistry, mineralogy, and geology, the means of investi- | the entire occupation of Geikie and Wyville Thomson. 

gation were few. Now geology has outgrown the dimen- | In Newcastle the new college has started wisely with one 

sions of anatomy, as a teaching subject. The Chairs of | subject, geology ; but it is to be hoped that zoology will 

Natural History in Scotland, now only two in number, | ere long be added as a separate professorship. In the 
those in Glasgow and Aberdeen (for Science is only pro- | London colleges separate provision, such as it is, is made 
vided for temporarily in St. Andrews at present at the | for these two branches of Science, and even in the Uni- 

cost of Civil History), are remarkable foundations. There | versities which flippant so-called Radicals are wont to 

is no clear notion what the Professors may not teach. | denounce as effete, and to contrast unfavourably with their 

Custom has settled that geology and zoology shall be ex- | Scottish sisters, there is provision for teaching as well as 
pected of them, and the Ordinances of the University | for the teacher. . 

Commissioners ‘act upon this tradition. But it is It is in the interest of these and other bodies that 
doubtful if successful restraint could be put upon an | we urge the necessity of reforming Scottish Universities 
eccentric Professor who selected ethnology and meteoro- | in the matter of Science teaching. If they are per- 
logy as his topics. He would lose class fees; but as he | mitted to continue as at present, the good done by their 
holds from the Crown, and the Crown has not defined his | better equipped rivals will be diminished. It is a 
duties, he would be legally safe. Fortunately there has | mistake to suppose that one college is better off if the 
been no attempt hitherto to act independently of Uni- | teaching in another is defective ; that may happen fora 
versity needs ; on the contrary, there have been from time | year or two, but in the end all suffer for the fault of one, 
to time voluntary modifications of the class work, both | all are lowered in tone though they may not be brought 
as regards the length of the courses and the subjects, so | equally low. To maintain English teaching, Scottish 
as to meet the needs of students. But this very com- | teaching must be raised. But as no funds exist on which 
plaisance has been injurious; for, to take the case of | a just claim may be established for this purpose, private 
Glasgow, the Universities (Scotland) Act made zoology a | generosity or the State purse are the only appeals. 
compulsory subject for medical students, and the Court | Cabinet Ministers have been known to talk of Science as 
and Senate at a later date resolved to grant a degree in | having condemned itself if it is not self-supporting, and 
Engineering Science (modestly calling it a certificate), re- | in London there is a current opinion that Science is too 
quiring geology as one of the subjects of examination. | largely subsidised, comparatively speaking, north of the 
Complete systematic courses were therefore indispens- | Tweed. But it must be remembered that in Glasgow and 

able, and the attempt to provide these has demonstrated | Aberdeen, even in Edinburgh, it is impossible, save in the 
their impossibility ; hence the present attempt to procure | exceptional case of the director of the Scottish Survey, 
a change. to find a man qualified for the post, and at the same time 
While sympathising with the Glasgow Professor, and } deriving an adequate income from other sources ; for the 

with his colleagues in Aberdeen and in Queen’s Col- | time is past when Science was the pursuit only of the 
lege, Ireland, we decline to discuss the question as one | wealthy. It may not be sound in principle, but it is a 
of individual hardship, or even as detracting from } practical necessity for the State to endow Science in the 
the efficiency of one or several Universities. The | provinces ; failing that and failing local effort, it would be 
existence of lectureships which profess to be scientific, | best, in the interests of sound education, to suppress the 
but which can only be popular if the work is equally | starved chair altogether. But in the particular cases at 
seeded between the different subjects, is an evil which | present under consideration there is a strong claim on the 

her fancy for no? and Scotland cannot be indulged in | State; the chairs of Natural History are creations of the 
logic and thet tiple Chairs, as anatomy and botany, Crown, and as circumstances have altered greatly since 

economy, civil Storic, moral philosophy and _ political their creation, it behoves the Crown to secure that its in- 
we i and Scots law. If the teacher has a strong | tentions are fulfilled by making corresponding alterations. 

° G



98 NATURE [ Dec. 7, 1871 

- Of course this is the final resort after it is clear that | in October 1840,* and early in 1842 Mr. Jukes had the 
Scotsmen decline to supply the money needed ; but in | satisfaction to find himself appointed to the office of 

Glasgow at least it is not to be believed that the examples | Naturalist to the Expedition for surveying Torres Straits, 

of Manchester, Birmingham, and Durham will be without | New Guinea, &c., on board H.M. ship Fly, commanded 

effect. All that has been said is equally true of Ireland; | by Captain E. P. Blackwood, R.N. This task, so conge- 

but the practical treatment of the difficulty involves other | nial to him who loved no occupation so well as one re- 

considerations upon which we cannot at present enter. quiring constant out-door exercise in the saddle, on foot, 

ao | or on the water, occupied him until June, 1846, and during 

, his four years’ absence his letters and journals furnish 

FURESS LETTERS abundant materials of interest to the reader; much of 

Letters and Extracts from the Addresses and Occasional which, however, will necessarily, also be found in Mr. 

Writings of F. Beete Fukes, M.A., F.R.S., F.G.S. | Jukes’s book entitled “ Narrative of the Surveying Voyage 

Edited, with connecting Memorial Notes, by his Sister, | of H.M.S. /7Zy (2 vols.), published in 1847. 
with a Portrait. (London: Chapman and Hall, 1871.) His description of scenery in the interior of Java is | 

H OW few among us—when his glassis run—would care | Very interesting :—“ Rich plains covered with all kinds of 

to have the story of his life from year to year, even tropical productions, watered in every direction by clear 
from his boyish days, writ down and published to the | rocky brooks, surrounded by mountains, either in single 
world—indeed, how very few would be found worthy of | cones or serrated ranges, from 5,000 to 11,000 feet in 

more record than “born, lived, died.” Now and again, height ; abundance of game whenever we choose to stop 

| however, one meets with a man whose career in life is not | and shoot, jungle-fowl, peacocks, deer, wild pigs, tigers. 
only lifted above the monotonous hum-drum existence of | We crossed one great range of mountains by a path that 

ordinary mortals, but who, both by his life and writings, led us through the extinct crater of a volcano, five miles 

attracts our admiration and regard. across and 7,000 feet above the sea, and in the centre of 

Such a man was Joseph Beete Jukes, a sketch of whose which was a small cone and crater still in action, though 

life and writings, together with some two hundred letters, | When we looked down into it it was only blowing out 
edited by his sister, Mrs. A. H. Browne, form the substance | Steam, with a roar as of a thousand blast-furnaces. 
of this volume. Take a scene on the slope of these mountains, as they 

Blest not only with a goodly person and stature but | dip into the plain of Malang. Scene :—An open mountain 
with a noble and generous nature, which won to his side | Valley, full of coffee plantations, with small scatte:ed 
both the ignorant and the educated, Mr. Jukes was also a villages, into which opens a deep mountain glen, cro«ded 
man of high mental endowments, and both as a speaker | With the rankest luxuriance of tropical vegetation, groups 
and a writer had the knack to command attention, But | of tree ferns and great broad-leaved plants, so as to arch 
in his leisure hours no one entered more keenly than he | °VeT and frequently hide altogether the full brook 
into all the enjoyments of the country, being fond of hard that comes flashing and roaring down the rocks in a 
riding, and a keen sportsman and good shot. “Nor washe | succession of rapids, varied by waterfalls; the road, 
less fond of a good joke, as his letters often testify. narrow, steep, and slippery, as it winds down the sides of 

Educated at Cambridge during Sedgwick’s palmy days,* ; the glen, expands into a broad green lane, with an ex- 
no wonder that he caught some of the fire from “ Old quisite carpet of turf as it opens on the more level lands ” 

Adam,” as his students lovingly nicknamed him, and | (PP- 238, 239). 
instead of entering the Church, as his mother fondly hoped, Like every other man who is fond of the sea, we find 
inaugurated a career for himself by walking through Der- him exclaiming, “I confess I am getting more and more 
byshire, Staffordshire, Cheshire, Shropshire, Yorkshire, | enamoured of a sailor’s life, and regret I did not know 
and many other parts of England, geologising and lec- | the navy early enough to enter it. I see it would have 

_ turing wherever he could get a class to attend. And very suited me exactly ” (p. 251). 
successful Jukes seems to have been. Writing from Not- But Mr. Jukes was destined to be a geologist. On 

 tingham in June 1838, he says, “I have had a very good | the return of the good ship //Zy,in June 1846, he only 

class here, never less than two or three hundred, and allowed himself a few weeks at home before he had 
frequently four or five hundred” (p. 26). again “ signed articles” to Sir H. T. de la Beche, then 

Having about 1838 made himself acquainted with prac- Director-General of the Geological Survey, and in October 

tical surveying, he was in 1839 offered the appointment of joined Profs. Ramsay and Forbes at Bala. These appear 
Geological Surveyor of Newfoundland, a post he gladly | to have been his most intimate friends, as his letters to 
accepted, and which occupied his time until the close of | Ramsay abundantly attest. His letters to Forbes have, 

1840. Into all the hardships of this work he entered with unfortunately, not been preserved. To those not con- 

his accustomed good-will and spirits. Mr. Jukes contrasts | nected with the Survey, this is the section of the book 
his own easier lot with that of the hardy naturalist Prof, | which it seems to us will be the least interesting, although 
Stiiwitz, who “set off at the beginning. of December in a | here and there one comes upon a funny bit or a matier 
boat with a little cuddy, to which (he says) my cabin is a | of public interest. 
palace, to see the winter fishing in Fortune Bay, with the His fagging away at the geology of the rocks south of 

chance of being frozen up on his return, and having to get | Conway forms the subject of many letters, and the solu- 
ashore and come through the woods and snow,” and he | tion of their puzzling structure is well given at p. 306. For 

adds, “don’t talk of my hardships and privations and . 

courage” (p. 91). But the Newfoundland survey ended | «pier anaqomn of his Newfoundland experiences and travels, sc, als 
* He matriculated at St. John’s in 1830, being then nineteen years of age, fan, follo, oe 1842, See also Report on the Geology of Newfound-
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comical bits, the story of a new fossil discovered (p. 314) ; | multiplying by tens and hundreds, the figures are shifted 
the boundary of the Caradoc Sandstone at Pentre Voelas | to the left ; so in multiplying by tenths and hundredths, 
(p. 318); and “a strange and marvellous history of a| they are shifted to the right. The decimal point is 
temptation and what befel thereon” (p. 323), must be read | brought down straight, and each une in the working has 
and laughed over, as also must the account of Miss 1807 as in the example, multiply 712°35 by 
Moggore and Miss Bood, natives of Murray and Darnley 712°35 
Islands, who would walk arm-in-arm with Mr, Jukes 15807 
(p. 252). 3561-75 

Besides a vast number of letters to Prof. Ramsay, all 7123°5 
more or less relating to geology, there are letters to Dr. 569380 

Ingleby and other relatives ; one on Versification (p. 377), 4°98645 ; 
in which two of Mr. Jukes’s own verses appear. The 11260°11645 

annexed is a sample, probably intended for the Old Annual | This is more certain to be understood every time it is 
Survey Dinner ; *— done than the old counting rule, and each line means 

Free o’er the hills our feet shall roam something. Again, in that schoolmaster’s crux, the di- 
We'll breathe the mountain air. sir: vision of decimals, we have in the books before us, the ~ 
Care shall not ever dare to come, ; old Case 1, Case 2, and Case 3; and everybody knows 
Nor grief pursue us there, sir. the result in an examination. A better method is this, 
Joyous in Nature’s wildest scene, which we indicate briefly. Explain first that you cannot 
Where rocks lie topsy-turvy, divide until the quantities are of the same kind, and of 
And falling waters flash between, the same denomination. You cannot divide 2/. by 3 
We'll prosecute the Survey. pence, till you have reduced the pounds to pence. Nor 
Oh, the Survey, the Geological Survey ! can you divide tenths by thousandths, till you have re- 
Health and good humour shall be queen duced the tenths to thousandths. Hence, to divide 
Of the Geological Survey ! 1°375 by ‘0025, the dividend must first be expressed in the 

We have religious beliefs considered (p. 375) ; views same denomination as to marking’ of ns moony decinal 

on Providence (p. 386) ; creeds (p. 409) ; political opinions places in the dividend as there are in the divisor, which is 
(p. 405), and many other matters discussed. best done by drawing a line after the figure, and then 

But we have said sufficient to recommend the book to } dividing. It is plain that the result is integral until the 
all who are likely to be interested in it. We would es- | figures on the right of the line are brought down. It is 
pecially direct geologists to it, as being the record of the worth while, Perhaps, to. Bb examples of ‘the ifferent 
life of a man who did very much for their science—indeed, sitead ene anation is obvious from what has been 
who died in its service. To his friends, who are to be Divide 7°9 by 4'308— 
found scattered far and wide, the title of the book is suffi- 4°308) 7'900\00 (1°83... 
cient to recommend it to them. To his relatives and 47308 
intimate companions his memory will always be dear. —_ 

It seems strange that Prof. Jukes’s life should be dedi- 3304 
cated to Prof. Sedgwick, his early teacher ; but so it is— ——. 
the old oak, though decayed and feeble, still puts out its _ 14560 
green leaves; but the younger man, whom he bid God Divide 34°79628 by 2°5— 
speed thirty years ago, has already rested from his 2°5) 34°7\9628 (13°91... 
labours, H. W. 3 
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OUR BOOK SHELF 229 

The Science of Arithmetic. By James Cornwell, Ph.D., 225 
and Joshua G. Fitch, M.A. Thirteenth Edition. 46 

(Simpkin, Marshall, and Co., 1870.) Lastly, the methods of summation by differences and 
The School Arithmetic. By the same authors. Eleventh | interpolation are essentially arithmetical, and of consider- 

Edition. (Simpkin, Marshall, and Co., 1871.) able interest, and we think might be introduced with 
; . advantage in the larger work. 

THESE books are toes ir known fo Oe ee ocd, The miscellaneous questions at the end of the larger 

and stand in the first rank gmong the scores of arith- book are not particularly good. They are often tedious, 
metics published in England’ The explanations, arrange- tne 1 not sufficiently varied, suggestive, or a ficult. Newer- 
ment and examples, especially in the former book, are | “2° veil the books are very good, and will teac wow 
generally very good. We will venture, however, to | #5 Wo aS learners, J. M. W. 
suggest two or three changes to the authors, which we Skandinaviens Coleoptera, synoptiskt bearbetade af G. C. 
think would render the book better still, and which our Thomson, Tom. X. 8vo. (Lund, 1868, London: 
experience would make us wish to see universally Williams and Norgate.) 
adopted. The rule for multiplication of decimals given | THERE are few investigations of more interest to the 
in these books is the old one of counting the decimal | student of British Natural History than the comparison 
places. We think this becomes a rule of thumb. The | of our native productions with those of the Scandinavian 
method ought to be the same as that in multiplication of | peninsula, and no descriptive works published on the 
integers ; and it is at once seen by the pupil that as in Continent, a knowledge of which is of greater importance 

x wae se ae " to him, than those of the acute and laborious naturalists 
year should fave foe sengured institution of meeting “all hands” once) of Sczndinavia and Denmark. ‘The work done by these
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men is usually of the highest quality, both for carefulness | evidence to prove that markings of various forms exist on the 
of investigation and clearness of statement ; and the great | surface of the planet. Iam the more particularly induced to say 
similarity which exists between the faunas and floras of | this by having before me upwards of sixty sketches of their appear- 
our islands and of the Scandinavian region, enables their ance, made wo eee ener uaer and excellent ot ce 

ore eee sed Man thee he jie Bandbooks t by tion. No doubt the faint cloudlike markings can only be made 
a, oe ay y ‘ led out after attentivé gazing, and then are scarcely visible, though 
imitate the Scandinavian mode of work! We are led to they have been distinctly seen by many observers. It is difficult 
these remarks by the receipt of the tenth and concluding | to account for the fact that Mr. Dawes could not distinguish 
volume of Prof. Thomson’s descriptive work on the Scan- | them, but perhaps the reason may be apparent, if we coasider that 
dinavian Coleoptera, although this consists almost entirely | an observer who is the most successful in the observation of faint 
of corrections, emendations, and additions to the con- | companions to double stars, cannot satisfactocily observe the 
tents of the nine previous volumes, in which the syste- | faint markings with which th: plane:’s disc is - diversified. 
matic description of those insects was completed. Prof. | Many observations of the spots were mide at Rome in 1839— 
Thomson’s work will be found of the highest value to the | 1841, and of six observers those were the most successful who 
British entomologist, inasmuch as a very large proportion | ¢*perienced the greatest difficulty in detecting minute com- 
of the insects described in it are inhabitants of these Pewich to large Stars. 1 mark; hich 1 1 
islands, and many of the others will probably be dis- | , 00" ace to the spots ot that thay are of corinne f recently 
covered hereafter in the north of Scotland. The whole n examined, it may be said that they are of various forms and 

ws : : : . . degrees of visibility. Some of them are only just perceptible 
descriptive portion of the book is written in Latin, the | aftera long and careful scrutiny of the planet's di:c, while others 
characters, although often brief, are admirably drawn | are much more apparent, and distinguishable with less difficulty. 
up, and the determination of the species is greatly facili- Whether or not they are permanent in their form remains to be 
tated by the excellent tables both of genera and species | determined from a comparison of the whole of the observations. 
given throughout the work. Amended tables, introducing | Some of the representations of the cloudy spots taken at different 
all new forms discovered during the progress of the book, | dates seem to be somewhat similar in their principal features. 
are given in the second part of the ninth and in the tenth Several times that position of the planet’s, surface immediately 
volumes. Although it appears under a Swedish title, the adjacent to the terminator has been seen to be interspersed with 
only portions of the work written in that language are the small bright circular spots, which seem to be analogous to lunar 

notices of localities of occurrence and critical remarks on formations. nets, bright spots have been seen by several of 
genera and species, the former, at any rate, requiring little They were Seen ome Fone an Mays and “May 6, 
knowledge of Swedish for their comprehension. W.S. D. 1868, and Dr. Huggins at the last meeting of the R.A.S. said 

Ichneumonologia Suecica, auctore Aug. Emil Holmgren. | that ‘* he had occasionally seen dusky spots, but he considers 
Tom. II. (Stockholm, 1871. London: Williams and them as very uncertain or illusive. When, however, the 
Norgate.) crescent was ar and the planet near the carth, pe had seen 

. : . . . minute points of light on the terminator, which by most ob- 
AMIS is 2 secong clo man ortant Swedish work, which servers was described as irregularly indented. He had also 

: os » 6b eo noticed that when definition was very good, appearances analo- 
made in noticing M. Thomson’s Skandinaviens Coleop- gous to those of lunar craters had been seen. Dr. Dela Rue 
tera.” In this the author has commenced a monographic | had often seen markings on Venus similar in character to those 
revision of the Swedish members of one of the most | observed on Mars.” An observation made by Mr. F. Worthing- 
difficult families of insects, the Ichneumonidz, which he | ton, with a 13-inch reflector, on June 11 last, confirms the 
here treats in an almost exhaustive fashion. We cannot | statement made by Dr. Huggins in reference to the bright mark- 
venture to say how far he is correct in his synonymies, or | ings on Venus being similar to objects on the surface of our 
in the reference of supposed species to others as varieties ; | satellite. He writes, “‘ Definition extremely good. The markings 
but he has spared no pains in the preparation of his de- | Were very clearly seen, and bore a very remarkable resemblance 
scriptions, and the student of his book will find no difficulty | t© the craters and inequalities of the moon as seen with a low 
in understanding precisely what he means. This work, | POPE SY 20 opera glass. e rom the foregoing it would appear 
when completed, will be an invaluable aid to the few ento- oF ot baeot a ou tt at, when the planet is in a crescent form, 

. ght markings, resembling lunar craters, are perceptible. 
mologists who venture upon the study of the Ichneu- | These objects should be persistently looked for, and when 
monidz. W. 5S. D. observed the details of their appearance ani position duly 
ee | registered, 

That the dark, cloud-like markings are similar to those on the 
; LETTERS TO THE EDITOR surface of Mars, as stated by Dr. De la Rue, seems also an 

. established fact. Mr. Henry Ormesher saw several irregular spots 
[ Zhe Editor does not hold himself responsible for opinions expressed | on Venus on May 10 last, and he says they were ‘‘clear and 

by his correspondents. No notice is taken of anonymous | well-defined, and reminded me very much of those on the planet 
communications. | Mars, as they had much the same appearance.” Of course the 

The Planet Venus marcings on Mars are much more conspicuous than those visible 

THis beautiful planet being now very favourably situated for are not altogether cntike: ppearance there is no doubt that they 
‘examination, it may interest many of your astronomical readers In many of the drawings which I have before me the outlines 
if I give a brief description of the markings which have recently | of the cloudy patches do not terminate abruptly as in the case of 

een seen on her surlace. nes gs are exceedingly | the penumbre to solar spots (#zacul@) but seem to fade away 

difficult objects to detect, even with a powerful telescope and | into the general brilliancy of the disc. In some of the sketches 
under favourable atmospheric conditions, there is no doubt, and | however. the boundar Vf the spots appears to have a well- 
many ors have consequently failed . see them. he late | marked outline. In regard to the ‘terminator, it seems to havea , 

ev. W. R. Dawes, although possessed of very excellent vision : ; ines this i 
could never make them out and it seems that the fact of their Sects edge, but in some of the drawings this is not 
existence is doubted at the present time by some observers. At : i saat : Peeting ofthe Royal ‘Astronomical Gosity 00° Nowtmins | yeh eerie. seu, £0 the, coincidence in the appearance of the 
10 last, ‘‘ the Astronomer Royal mentioned that Venus was very | draw the attention of our readers to the Rev. T W. Webb's 
favourably situated for observation, especially for noticing spots | « Celestial Objects,” se ond edition, p. 51, in which there is an 

if any existed on her surface, his own experience being that there | observation of interest recorded. , WILLIAM F, DENNING 
were no certain markin ereon, which the President corrobo- i rated.” ‘The opinions Gs ach eminent astronomers should alwage Hollywood Lodge, Cotham Park, Bristol, Nov. 28 

be carefully considered, and the matter in dispute thoroughly *See Webb's “‘Celestial Objects,” p. 50. It is there stated that “a very 

investigated, before a contrary opinion is entertained. In the | Sensitive eye which prguld detect the Spots more readily would be easily 

present case, however, I think that there is a sufficieicy of | Nit neighboahoosd? ery minute one
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The Flight of Butterflies The Origin of Insects 

in the 103rd number of NATURE there are two notices of In an article by Dr. Beale, in your number for Nov. 23, on 
remarkable butterfly flights in, America, and it is asked ‘* Where | “ One of the Greatest Difficulties of Darwinism,” a most extrao-- 
the yellow butterflies are going?” Mr. R. Spruce, in ‘‘ Notes dinary misconception is stated to be a difficulty. That the pupa 
on some Insect and other Migrations observed in Equatorial | state isa modification of the ordinary process of skin-shedding in 
America” (published in the Journal of the Linnean Society, | the Insecta is proved by so many facts, that one cannot under- 

vol. ix. No. 38, read June 6, 1867), has the following curious | stand for a moment howit can possibly be denied, much less how 
account of similar flights, which, he says, have also been de- | its denial can be made use of as an argument against the doc- 
scribed by Messrs. Edwards, Wallace, and Bates : “ The first | trine of evolution. Sir John Lubbock pointed out long ago that, 
time that I fell in with such a migration was In November 1849, | in the development of the Insecta, every grade of modification 
near the mouth of the Xingu, when I was travelling up the | exists between those insects which are gradually developed, 
Amazon from Para to Sautareon. . . . We saw a vast | each successive ecdysis producing only the slightest possible 
multitude of butterflies flying across the Amazon from the | modifications, and those which undergo a change so complete 
northern to the southern side in a direction from about N.N.W. | that it may be likened to the process of metagenesis, as it has 
to S.S.E. They were evidently in the last stage of fatigue. They | been called, which takes place in the Echinodermata. 

were all of common white and orange yellow species, such as are It is an utter mistake to suppose that any insect is redeveloped 
bred in cultivated and waste grounds, and having found no | during the pupa state. The most perfect instance of metamor- 
matrix whereon to deposit their eggs to the northward of the | phosis is that of the flies (some Diptera). In these the macerials 
river (the leaves proper for their purpose having probably been | out of which the perfect insect is developed are supplied by the 
already destroyed or at least occupied by caterpillars) were going breaking up of the muscular system and fat bodies of the larva ; 

in quest of it elsewhere. The very little wind there was, blew | but the cellular structures known as the Imaginal discs of Weis- 
from between E. and N.E., therefore the butterflies steered their | mann are formed in the egg, and persist all through the life of 

course at right angles to it ; and this was the case in subsequent | the larva. These, it is true, only form a skin or case in which 
flights Isaw acrossthe Amazon. . . . But the most notable cir- | the fly is developed; but they are reaily nothing more than 
cumstanceis that the movement is always southward. . . . Since | g larva skin, formed on the inside of the larva skin in the egg, 

my return to England I have read Mr. Bates’s graphic description | and detached from it by the subsequent modifications of the 
ofa flight of butterflies across the Amazon, below Obidos, lasting | larva. 
for two days without intermission during daylight. These also The nervous system undergoes extensive modification in the 

all crossed in one direction, from north to south. Nearly all | development of the fly, but it never undergoes degeneration. The 

were species of Callidryas, the males of which species are wont | mouth organs of the imago, it is true, are not the mouth organs of 
_ to resort to beaches, while the females hover on the borders of | the larva, nor are they formed by their modification, but they aré 
the forest and depos't their eggs on low-growing, shade-loving | foreshadowed in the egg before the mouth organs of the larva 
Mimosas. He adds, ‘the migrating hordes, so far as I could ! are formed. It is the mouth organs of the larva which are new 
ascertain, are composed only of males.’ It is possible, there- | formations, not those of the imago. In this most extreme case, 
fore, that in the flights witnessed by myself the individuals were | the pupa skin is derived directly from the inner layers of the first 
all males - in which case the flights should probably be looked | larval skin, about twelve hours before the creature emerges from 

upon, not as migrations, but dispersions, analogous to tho:e of | the egg. The imaginal skin is likewise derived from cells laid 
male ants and bees when their occupation is done, and they are | down in contact with the imaginal discs. There is absolutely 
coomed by the workers to banishment, which means death. In | only a difference in the time at which the successive skins are 
the case I am about to describe, however, the swarms certainly | formed in this and in ordinary ecdysis. 
comprised both sexes, although I know not in what proportion ; A cimex which undergoes no change of form develops each 
and their movements were more evidently dependent on the | successive skins from cells laid down within the last integu- 
failure of their food. ment, and the same process is followed in the development of 

‘*In the year 1862 I spent some months at Chandsey, a small | the fly. ae 
village on the desert coast of the Pacific northward of Guayaquil, The alimentary canal is likewise undoubtedly formed in a 
where one or two smart showers are usually all the rain that falls | similar manner around that of the larva, and the sexual organs 

in a year; but that was an exceptional year, such as there had | are gradually developed, even from the tims when the embryo 
not been for seventeen years before—with heavy rains all through | is enclosed in the egg. 
the month of March, which brought out a vigorous herbaceous | . Fritz Miiller in his ‘* Facts for Darwin,” has shown very con- 

| vegetation where almost unbroken sterility had previously pre- | clusively that the larval forms of insects are probably derived from 
vailed. In April swarms of butterflies and moths appeared coming | imaginal forms ; such seems, without doubt, to be the case with 

| from the East, sucking the sweets of the newly-opened flowers, | the flies (AZwsca). Every day the difficulties presented by the 
and depositing their eggs on the leaves, especially of a Boerha- | development of the Insecta to the doctrine of evolution are 
avia and of acurious Amaranth, until the caterpillars swarmed'| vanishing. It is extremely probable that insects first emerged 
on every plant. New legions continued to pour in from the | from the water with fully formed wings. We have still relics 
East, and finding the field already occupied, launched boldly out | of an aquatic winged insect fauna in the hymenopterous genus 
over the Pacific Ocean, as Magalhaens had done before them, | discovered by Sir J. Lubbock. We may readily believe the 
there to find a fate not unlike that of the adventurous navigator. | larval forms now existing on the earth are modified forms of 
No better luck attended most of the offspring of their prede- | originally perfect insects; we know that the larvee are subject to 
cessors, especially those who fed on the Boerhaavia. The shoal | far greater changes of life and far greater struggle for existence 
of caterpillars advanced, continually westward, eating up what- | than the perfect insects. They are all probably embryonic forms, 
ever to them was eatable, until, on nearing the sea shore and the | brought from the egg in a modified state before their perfect 
limit of vegetation, I used to see them writhing over the burning development is attained. The same thing is seen in several 

sand in convulsive haste to reach the food and shelter of some | crustaceans, which are hatched as Vauglius forms, whilst all their 
Boerhaavia which had haply escaped the jaws of preceding | allies attain the Zea stage in the egg. The existence of mandi- 
emigrants. The explanation of this continual westward move- | bulate larvee in insects which in the perfect state have suctorial 
ment is not difficu't. A few leagues inland, instead of the sandy | movths, is an additional argument in favour of this view. It 
coast-desert with here and there a tree, we find woods, not very | appears to be either a reversion in the larva to an anterior type, 
dense or lofty, but where there is sufficient moisture to keep | for the earlier types of the Insecta were undoubtedly mandibu- 
alive a few remnants of the above-mentioned herbs all the year | late, or it may by an embryonic character, which has never been 
round, and doubtless also of the insects that feedon them. There | lost in the egg, modified by reversion or circumstances. This 
are also ca'tle farms. When the rains come on, therefore, they | view may appear fanciful, but the aortic arches of a fish un- 

cause as it were a unilateral development of the vegetation from doubtedly exist in the mammalian embryo, and no one can say 
the forest across the open ground, and a corresponding expansion | what changes might take place by reversion in those arches under 
of the insect-life which breeds and feeds upon it.” altered conditions. Teratological embryology goes far to show 

The whole paper is very interesting, but I have copied only | that the embryo may revert to long anterior types in its develop- 
such portions as bear on the question ‘‘ Where are the yellow | ment. j 
butterflies going ?” I should, however, transgress too far on your valuable space in 

T. S-M. giving proofs of all that has been put forward. I trust, how-
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ever, that even this little may do some good, for it does seem Cause of Low Barometric Pressure 
hard, when the labours of men like Fritz Miiller, Weismann, In the number of Nature for July 20, 1871, I find a paper 
and Lubbock, are throwing light on this intricate subject, by Ferrel, ‘On the Cause of Low Barometer in the Polar 

that darkness should return in the form of manifest miscon- | Regions,” &c, The author says that the law which deflects a 
ceptions of well-known phenomena. B. T. LOWNE body to the right in the northern hemisphere and to the left 

99, Guilford Street, W.C. in the southern is not understood by meteorologists, and that it 
—_—_ is admitted only when the movement is north and south. 

I believe this law is now admitted by almost all meteorologists. 
Aspect The proof of it is the general acceptance of Buys Ballot’s law 

Mr. L . 's aspect i t only a felicitous word in rela of winds, which states that the wind will always blow towards R, LAUGHTON'’S asfect is no a felici - : : t in the 
tion to a plane, but it is susceptible of a wider application than sonthons hewisoreeo™ and be deflected to the rig 

that which ne Proposes for it, sme a antes he ae eoint The most important meteorological works aa the last years are 
ea in . 1 : : act ? n 

an ‘aspect, which 1s the direction of a normal at that point. This pased on this revailing Winds,” and. "Mohn’s «Storm Atlas, ” 

may be regarded as the first property of surfaces, for if we define Mr. Mohn states the error which was committed in former times, 

ssa thal form of extension whch has af very par 0 | and gives the expresion ofthe defen force’ (enge17h 
directions in space that radiate from any point of the surface, oF the low baremote, at the poles T must “first state that it is not 
there is one and only one perpendicular to all those (infinite ds. lowest near the poles. In the northern hemisphere, the lowest 
number) that lie within the surface at that poi’ a other ‘hen 2 pressures are near Iceland and near the Aleutian islands, but 
that the surface has a normal at Ue vane aspect F pomehout the hortihwards they are higher, as the observations oF Creentand 

. Oe Lo ave shown, as is seen also in the prevalence .E. wind 
angle of two planes is the measure of their difference “ resp ect of winter at Stykkissholm (Northern Iceland) ; this would indicate 
apna parallel ones (as atiane tanueet toa out} are | one that the pressure to the north and north-west of the last place is 
which have ¢he same aspect, hisher. 

which contains a point of the surface, and has the aspect of the The great barometric depressions which so often visit Iceland 
surface at that point, and a line tangent to a surface is one that cannot exist at temperatures of some degrees below freezing 
conan he Pion (ae jSmmface, and has 4 am ection al) mn / hat point, This explains why the barometer cannot be lower at the 
walnin Ine § ht Ti P to, to a blane Lies wholly in the | tctic Pole than near Iceland in winter ; the temperature there ie then Oe een ee ° ny necumed > oint of must be certainly much lower, even if the pole be surrounded 

> ’ 1 - y open water. . Ae ateae itm ae ven By Paint ar the alan fangent to A at is the low temperature also that ora he Woe 2) the 
? : “ns eo tlantic storms across European Russia (from N. W. to S.E.), as 

parent th the plane, infinite vie Loa emindone ean the winter temperature of Siberia is too low to admit the storms, 
its extent wi . , Car : 
have no points without this surface. Therefore, a straight line opinion ® already stated by Mr. one and Oneeiecl “depression 

which joins two points of a plane lies wholly in the plane, whence | ¢ ams to increase towards the pole, but do we know enough of 
the propositions that a plane 1s determined by three points, and that | th ece regions to say that the lowest barometer will be at the 
ie ; ntersection of theo’ vanes is eraight line, together with dily pole? In the highest southern latitudes attained by Sir James 
q or 1. y 8 y pace, Ross the barometer was a little higher than north ward. All that 
erived. . . we know about the origin and propagation of barometrica 
The use of asp Te MNavcne fe eres) iS nor mae, depressions gives us the right to say that pressure cannot be 

new, ath high authority of Sir W. R. Hamilton in his “ Lectures | lowest at the south pole, but that, as in the northern latitude, the 
Tt "Guaternione”™ (1853). ‘Thus we wea don page 92 (the italics | featest depression will be found at some distance from the pole, on . yr 5 ic Circle. 
and capitals of the original are preserved) :-~‘‘ A biradial has Pee tembuns Nowenber g gre € A. WCJEIKOFER 
also a PLANE and an ASPECT, depending on the star or region of ° , 
infinite space, towards which its plane may be conceived to _ 
FACE, . . . Whentwobi-radials have, inthe sense just now Symbols of Acceleration 
explained, the same asfect, their planes both facing at the same . . . “ 
moment the same star, they may be said to be CONDIRECTIONAL I wIsH to direct the attention of the reviewer of the “New 
BIRADIALS. When, om the other hand, they face in exactly | Works on Mechanics,” in No. 107 of NATURE, to the following 
contrary ways, and, therefore, have OPPOSITE ASPECTS, they statements which he makes while speaking of Wernicke’s book :— 
may be called CONTRADIRECTIONAL, . . . Both thesetwo The symbol 7 is here and throughout the work used to denote 
latter classes may’ be included under the common name of | 22 acceleration ; for example 7 x (sic) is the acceleration parallel 

- PARALLEL BIRADIALS, so that the PLANES of any two parallel | to the axis of x. This notation (unfamiliar to English readers) 
biradials are either coincident or parallel.” has obvious advantages when the more appropriate language of 

Vaguely, indeed, aspect of a plane may be used in the sense | the differential calculus cannot be employed. _ . 
Mr. Proctor would assign it, as well as in several other senses. Now I cannot see how the notation is ‘‘ infamiliar to English 
But if we could give it an exact and technical signification, that | readers,” when we have in common use a to denote an ac- 
which is proposed by Mr. Laughton seems to issue directly from celeration, and a, an acceleration parallel to the axis of a, 
the proper meaning of the word ; and it is a signification which | Again, though I agree with the reviewer that 7, (or the English 
no other word yet suggested will so easily bear. At present, a.) has obvious advantages when the more appropriate language 

therefore, it ought to be accepted as the very word that is | of the Differential Calculus cannot be employed, yet it should be 
needed in the re-construction of geometry. remembered that there isa more appropriate notation still, viz., 

As for fosition, it is pertinent to ask whether anyone would | that of Newton’s Fluxions, recalled to its Proper position in 
say that parallel planes have the same position. The attri- mixed mathematics by Sir W. Thomson (see Thomson’s and 
bute of planes, for which a word is demanded, is precisely that 1 66 2799 ss . . a? x 
element of position in which parallel planes agree; and the Tate’s “Nat. Phil”) and beginning to spread, in which TR 
position of a plane wane for its determination not that cement or an acceleration parallel to theaxis of x is denoted by ¥. This only, but also some other cls € vine plane shal! be | notation can be employed at all stages of the student’s progress, for distinguished to wes rere niix to my too long note, to call the it is as easy for him to jearn that acceleration Parallel to the axis 

ermit me, by : : 3 £0 Ce of z, actual acceleration in thepath, &c.,are denoted by 2, 8, &c. 
attention of those who tely pinterested in the carly teaching of as to make himself acquainted with Wernicke’s symbols. ” “After. 
Geometry, whic Has late ‘Le in G. t y Fr ts bel ° | wards, when studying the Differential Calculus, he may be told 

Dr. Thomas Hill's “ First Lessons in Geometry. acts before | the name of the notation, and have his knowledge of it enlarged, 
Reasoning.” (Boston, 1856.) M but he will never need to unlearn it; on the contrary, he will 

J.M. Peirce * See also my paper ‘‘On Barometrical Amplitudes,” in the Sournal 
Cambridge, Massachusetts, Nov. 15 of the Austrian Meteorological Society, 1871, No. 10.
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find its service increase in im i t portance as he makes his i 
the highest parts of the subject. way into ON THE ZIPHIOID WHALES 
ae fourse no attempt is here made to attack D-ism, but to 

state that it and Dot-ism have their proper spheres, tl HE peculiar division of Ceta i 
generally, with more or less appropriateness. throughout the T “ Ziphioid”” is now commonly 2 Sed th the ter? 
whole realm of functions, the former in the realm of motion the earliest known forms, Ziphzus me “Ca jen* is. or 
where the functions are functions of ¢—the sway over which | many respects one of th i ting of the order. 
realm was originally given to it by Newton, and acknowledged, | Th fr ‘toro eanited One order: ne T have bees told. ty the D-ist Lagrange ged, ey form a very compact group, united closely together 

Glasgow College THOMAS Murr by the common possession of very definite structural 
characters, and as distinctly separated from all other 

Occurrence of the Eagle Ray FO Cee ae encores, 
wh ee specimen of the eagle ray (A%liobatis | (the structure and habits of Wubich coco re ae well 

, ; n Torbay on the Ist Nov., has be 
this museum by Mr. Frank Gosden, fish dealer, Hig A Street men pete oe rea ener cgtacean), no spe- 
Exeter. Its dimensions are as follows Breadth across the fins, ce turalist “apf had ever come under the notice of aft. hin, ; length from snout to the base of the spines any naturalist up to the commencement of the present 

a 7ain. 3 total length from snout to extremity of the tail, century. Since that time, however, at irregular intervals, 3ft. 6din, W. S. M. D’URBAN, Curator in various and most distant parts of the world, solitary 
‘Albert Memorial Museum, Exeter individuals have been caught or stranded, now amounting 

to nearly thirty, these being by some naturalists referred 
Deep ‘Sea L Dredging to aie of a dozen distinct Species and to very nearly 

nera, o case is recorded of more tha 

WHILE winter allows of time for complete arrangements to be of these animals having been observed at one lace ata 
made Fe een the coi weather, wil you permit me to | time, and their habits are almost absolutely iinknown, 

uestion of the conditions under which our knowledge | Their very presence in th iced 
of the natural history of the sea may be most readily extend & he Seon rapes nad oven by those oe . ed? j a 

As a rule, yacht owners object to the fatigue and dirt of and ‘unsuspected by the sure. and even py those whose 
dredging, but as we have the successful example of the Morna, hott k pation is the pursuit and capture of various 
may we not hope that other yachts may further the cause of hi er known and more abundant cetaceans, until one of 
science, if assistance]in the way of instruction or apparatus be the accidental occurrences Just alluded to reveals the 
afforded to them by those having the necessary experience and existence of forms of animal life of considerable magni- 
means ? tude, and at least sufficiently numerous to maintain the 

The idea of now urging the question is not mine alone, but is continuity of the race. 
entertained by many ardent naturalists who are much in favour of This comparative rarity at the present epoch contrasts 
a skilful search of our seas at home, as well as of the Mediter- greatly with what at one time obtained on the earth, es 
ranean and other distant and almost untried seas. cially in the period of the f i ‘ads to hean and other t and of the crag formations, and leads to 

pages have often borne witness to the interest and | the belief that the exist hioid i ome Our pages har b a i sting ziphioids are the survivors of 
pot aching to marine zoology, and if men of practical | an ancient family which once played af. i 

experience, such as Carpenter, W. Thomson, Marshall Hall, | part than now among th tacean inhabitants of the 
&c., will indicate the best localities for search and the best mea- | ocean, but which h b e cetacean inhabitants of the 

sures to adopt, we may hope that others may followin their steps, forms, and ° h nsel oo eral ted a by other 
and that the large aquaria now built and building will be sup- | sha th f: re theme ves probably destined ere long to 
plied, as only private zeal and enterprise can compass, with new rare the fate of their once numerous allies or proge- 
and rare specimens from deep waters. mots eh} . T. H. HENNAH _ The Ziphioid whales belong to the great primary divi- 

Milton House, Clarence Street, Brighton, Dec. § sion or sub-order of the Odontocetes or Toothed whales 
; as distinguished from the Whalebone whales. They are 

“s The Solar Halo and on the other tothe Gre Dakine nd Porpoivee at 
THE solar halo of the morning of the 13th ult. described in | More nearly to the former than the Tater Thee ae 

your last number as seen near, and at about thirty miles from, | animals varying between fifteen and thirty f Set in length, 
Durham, and which Prof. A. S. Herschel conjectures may have | and in external characters ] Y rable et 

; been seen from more distant stations, was visible here. other, all havi inted nou osely resemble each 
. I first saw it at about 8 A.M., when it appeared as the arc of a rounded ovale small pointed pouts oF “beaks,” small 

circle, with a very short portion of an inverted arc touching it at | small t oe oui: pectoral fins ae flippers,” a comparatively 

the vertex—the sun itself being hidden by a bank of cloud, from | the mj ddle of ar dorsal fin, situated considerably behind 

behind which issued several radiating spikes. Shortly after half- e middle of the back, and a single “ blowhole” of con- 

past nine this halo had disappeared, except a small portion at centric form, situated in the middle of the top of the head: 

the point of contact of the two arcs, vertically over the sun, One of their most obvious characteristics, distinguishing 

which appeared like a bright elongated patch, forked at each them from the true dolphin, is the complete absence of 
end, and projected not on mist, but on blue sky, and tinged with | teeth (except occasionally a few mere rudiments concealed 

dull prismatic colours, which were most strongly marked in the | 2 the gum) in the upper jaw, while in the lower jaw th 
inverted arc, in which the red or orange was downwards, or on | is usually but a single pair which in some speci J be 

the outside of the circle. I then suddenly caught sight of a | greatly developed and ject li Pte meth, 
second halo, of much greater radius than the first—visible through | though sometinn ‘ev Pihese ee disnentag and covered 
perhaps 1 30° or 140° of arc, above, and to the right of, the sun, | up by the nso that hhe anim, ragimentary and covered 
projected on the clear blue sky, but so faintly that it might easily | In additi Boh, o that the animal . practically toothless. 

have been missed. This outer circle exhibited the prismatic | ters, th on to these external and easily-recognised charac- 

colours with a purity and delicacy that I have never before seen intern lor are others connected with the skeleton and 

in halos, and which was quite different to the ordinary dull, | ¢ al organs which separate them still more trenchantly 

muddy colours. In fact, it had just the appearance of a very rom the other members of the order. Their food appears 
faint and parrve rainbow, the red being inside, and the blue 
outside the circle. 1 was shortly after able to borrow a sextant, * “ Jappliquerai au genre dont elle (a skull found on the sh 
and measured the distance from the sun to the bright patch and Mediterranean) devient le premier ype, “ie nom de Ziphius, employe fhe 
the outer circle, which appeared respectively 21° 40’ and 43° 2 o': wiles auteurs du moyen age (Voyez. Gesner I., p. 209) pour un cétacé 

but they wore oleend r C > n ont point déterminé” (Cuvier, “‘Ossemens fossiles”). According to strict 

an thi y were already growing so faint that | was unable to | rules of prority “‘Hvperodontoid” would be the more correct term, as 

o this with much precision. Except the bright patch before Hyperoodon was the first genus of the group distinctly characterised ; but as 
name a i di d not observe any appearance o f * mock-sun.” e ne orally is, erroneous in its signification, it will be better to keepto the more 

lly adopte jecti ‘ Ziphioid,” i 

ardin, ec. 4 GEo. C. THOMPSON | Gervais. The group is oes Srllent to Eschricht' s ence n plied by
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to consist almost exclusively of cephalopods, or cuttlefish- | the animal appears in the Philosophical Transactions for 
like animals. 1787. Among the numerous subsequent contributions to 

One of the greatest obstacles to acquiring a more accu- | the knowledge of the structure and natural history of this 
rate knowledge of this group is the excessively confused | species, the monographs of Vrolik and of Eschricht are 
state of the nomenclature of the different animals of which | of especial imgortance. 
it is composed. Nearly every single specimen that has The common Hyperoodon attains the length of twenty 
been met with has been described under a different name, | to twenty-five feet. It has no functional teeth, the only 
and before their characters and affinities were understood | two which it possesses are quite small and buried in the 
they were bandied about from one genus to another, even | gum at the front end of the Jower jaw, but the palate is 
different individuals of the same species having been | beset with numerous minute horny points. As in many 
placed by systematists in different genera, until it has | other whales in which the teeth are either absent or very 
become almost impossible to write or speak of any of them, | rudimentary when adult, it possesses a complete set at a 
without the fear of inadvertently adding to the perplexity | very early period of its growth, but the majority of these 
of those that come after, by adopting and perpetuating | disappear even before birth. Judging by the contents of 
some ill-chosen or incorrect term. the stomach of the captured specimens, their food con- 

In a valuable recent memoir on the subject by Prof. | sists of several kinds of squid and cuttlefish, and not of 
Owen,* the difficulty is disposed of in a very summary | true fish; they are, therefore, not the enemies to fisher- 
manner by uniting all the known forms, both recent and | men that some have supposed them, but rather the re- 
extinct (with the exception of Hyferoodon), under the | verse, for the cuttles, of which they destroy great quanti- 
generic name of Zzphius. This proceeding, at all events, | ties, are themselves voracious fish-eaters. In geographical 
has the merit of running no risk of adding to the confusion | range this species is limited to the North Atlantic, having 
of nomenclature, caused by hasty or ill-defined generic | been found both on the American and European coasts, 
subdivisions, founded on imperfect or fragmentary know- | extending as far north as Greenland, but its southern 
ledge of the animal described. But, however great our | limit has not been accurately determined ; it has, how- 

. admiration may be for this strong-handed resistance to the | ever, never been known to enter the Mediterranean. 
passion for name-coining, which is fast rendering the study | Within this range it is migratory, spending the summer 

- of zoology almost an impossibility, it must not lead us to | in the Polar seas and the winter in the Atlantic, and it is 
overlook well-marked structural characteristics by which | chiefly on its passage northwards in the spring and south- 
certain small groups of species are allied together, and | wards in the autumn that it visits our shores. It happens 
cifferentiated from others, whether we call them genera | almost every year that in the last-named season one or 
cr by any other term, more are stranded on some part of the extensive coast- 

In a paper recently presented to the Zoological Society | line of the British Isles ; usually a female accompanied by 
(read Nov. 7), I have given reasons for my belief that the | a young one, seeking probably for food in too shallow 
species of ziphioids at present known (I refer only to those | water, are cut off by the retreating tide from their chance 
now existing, not to the extinct forms), may be naturally ar- | of regaining the open sea. In these cases it appears that 
ranged by certain structural characters, especially the con- | it is the less experienced younger animal which gets 
formation of the skull and teeth, into four groups ; and as, | into danger, and is then rarely abandoned by the 
so far as is yet known, these are not united by inter- | old one, who thus falls a victim to the strength of the 
mediate forms, they may, I think, be considered as generic, | maternal instinct so largely developed in the cetacea. 
though of course this is a subject upon which the judgment | The old males are apparently more wary, and rarely ap- 
of different zoologists may differ. This arrangement does | proach the shore near enough to betaken. They are never 
not differ from that adopted by several other zoologists, | seen in herds or “schools” like so many of their congeners, 
who have specially studied the animals of this group, but | but always either singly or in pairs. 
the characteristics of each section or genus have not Another animal, allied to Hyperoodon rostratus but of 
hitherto been clearly defined. larger size, being fully thirty feet in length, and of heavier 

It is not my present purpose to enter into the details of | proportions, has been occasionally met with in the North 
these characteristics, for which I must refer to the above- | Seas, and is generally supposed to be another species of 
mentioned communication, but to give a short summary | the same genus (4. /atzfrons), though some naturalists 
of the known zoological facts relating to the different | have maintained that it is nothing more than the old 
animals of which each is composed, so that a general idea | male of the former. 
may be gained of our present state of knowledge of the | II. Genus Z7phius.—The type of this genus is Z. cavi- 
whole group. rostris of Cuvier, founded on an imperfect skull picked up 

I. Genus Hyferoodon, Lacéptde.—This genus differs | in 1804 on the Mediterranean coast of France, near Fos, 
from the rest in having a very prominent convex “fore- | Bouches-du-Rhéne, and described and figured in the 
head” as it appears externally, though really correspond- | “ Ossemens Fossiles.” It was at first supposed to be a 
ing to the lower part of the face of. other animals, sup- | fossil, but has since been proved to belong to a species 
ported by strong bony crests on the maxilla, and below | still living in the Mediterranean, and there is no evidence 
which the small pointed snout projects, something like the | that the skull is of ancient date. . 
neck of a bottle from its shoulder, hence the name 2. Ananimal of the same species was afterwards taken 
“ Bottle-nose” often applied to these animals, in common | on the coast of Corsica ; its external characters are de- 
with various other cetaceans. The common Hyperoodon | scribed and figured by Doumet in the Revue Zoologigue, 
(7. rostratus) is,as before mentioned, one of the best | v. 1842, p 208, and its skeleton is preserved at Cette. 
known of cetaceans, being a regular visitor to our | 3. A third specimen was stranded near Aresquiers, 
coasts, and having been frequently described and figured | Hérault, South France, in 1850; the skull, which is now 
by naturalists who have had opportunities of observing | in the Museum at Paris, has been described by Gervais 
it in a fresh state. Skeletons, moreover, are to be seen | and Duvernoy (Avnales des Sciences Natureiles, 3 series, 
in nearly every considerable osteological museum. The | 1850 and 1851). 4 In the Museum of Arcachon isa 
first really good description and figure is that of John skull found on the beach at Lanton, Gironde, West 
Hunter, founded on an individual which was caught in | France, in 1864, and described and figured by Fischer, 
the Thames near London Bridge, in the year 1783, and | in the Mouvelles Archives du Muséum, tome 3, 1867. 
the skeleton of which still hangs in the great hall of the | 5. A complete skeleton of an adult animal is mounted in 
Museum of the Royal College of Surgeons. The figure of the Anatomical Nwecum of the University of Jena. This 

« Ree . . . was obtained at Villa Franca in 1867 by Prof. Haeckel 
xxiii wee, OSS Cetacea from the Crag. Paleontological Society, vol. | nut has not yet been described. 6. In the Museum of
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the University of Louvain is a skull of an animal of this | this specimen, which has not hitherto been recorded.) 
genus, brought from the Cape of Good Hope, of which a } All these appear to belong to one species. The adult 
description has been published by Prof. Van Beneden, | males have a single triangular compressed tooth on each 
under the name of Z7phius indicus (Mem. de l’Acad. | side, rather in front of the middle of the lower jaw, which 
Roy. de Belgique, coll. in 8vo, 1863). 7. A very similar | projects beyond the lip like a tusk, working against a 
skull in the British Museum, also from the Cape of Good | hard callous pad in the upper jaw. In the specimen from 
Hope, has been described by Gray (Proc. Zool. Soc. 1865, | Calvados, a group of barnacles had attached themselves 
p. §24) by the name of Petrorhyncus capensis. 8. A | to the outer surface of the tooth. 9. In the British 
complete specimen of a young male, thirteen feet long, | Museum is a skull received from the Cape of Good Hope, 
was taken near Buenos Ayres in 1865, and is the subject | with teeth in a similar situation, but developed to such an 
of anelaborate memoir by Burmeister (Annales de Museo | extent as to pass (curving upwards, backwards, and finally 
Publico de Buenos Aires, Vol. i. p. 312, 1869), accom- | inwards) all round the upper jaw, and actually to meet 
panied by detailed figures of external characters, skeleton, | above, preventing the mouth from opening beyond a very 
and some of the viscera. The specimen was first named | few inches at most. Itis very difficult to imagine how 
in a preliminary notice Z7phiorhynchus cryptodon, but sub- | the animal could have lived and obtained food in this 
sequently described as Epzodon australis. condition, and it might well be supposed to be an indi- 

Such are the materials upon which our knowledge of | vidual deformity, but Mr. E. Layard has shown me a 
the genus Zzfhius is based. For the present it is im- | tooth of another individual having exactly the same con- 
possible to determine whether the differences thathave been | formation, and being upwards of a foot in length. To 
noticed inthe above-mentioned specimens are the result of | this species the name of Layardiz has been applied by 
age, sex, or individual peculiarity, or whether they denote | Dr. Gray. Io. An animal probably of the same 
specific distinctions. The remains that are preserved | species, but with the tooth much less developed 
indicate in every case an animal of rather smaller size than | (? a female), was very lately stranded at Little Bay, 
the Hyperoodon. . about six miles from Sydney, and its skeleton is 

I1I.—Genus Mesoplodon, Gervais. It is not without some | now in the Australian Museum. to. In the Museum 
hesitation that I assign this designation to the present | at Caen there is another skull, from an animal caughtin — 

_ well-marked section, as it is extremely difficult to deter- | the entrance of the Channel about 1840, which appears to 
mine which of the numerous names which have been | belong to a different species from those ordinarily found 
given to it by various authors should have the preference. | on our coasts, as the compressed tooth is placed nearer 
The type-species of the group, Sowerby’s whale, has had | the apex of the jaw. 12. A skull inthe Museum at 
no less than eleven generic appellations given to it | Paris, remarkable for the peculiar form of the lower jaw, 
since its discovery in 1804, viz. Physeter, Delpbhinus, | and of the heavy massive tooth which it supports, obtained 
Heterodon, Diodon, Aodon, Nodus, Delphinorhynchus, | from the Seychelle Islands, has received the specific name 
Micropteron, Mesoplodon, Mesodiodon, and Ziphius / | of denstrostris, and very recently a complete skeleton of the 
Many of these names had to be abandoned almost as soon | same (13), obtained by Mr. Krefft from Lord Howe’s Island, 
as they were bestowed, as their authors had overlooked the | has been added to the Sydney Museum, already rich in 
fact that they had been previously appropriated to other | skeletons of rare Cetaceans, Lastly (14), in the Museum at 
members of the animal kingdom. To givea full account of | Wellington, New Zealand, is a skull and some bones of an 
the entangled literary history of the genus would occupy too | animal, nine feet long, which was killed in Titai Bay, 
much space for the present communication, so I will con- | Cook’s Strait, January 1866, and figured by Dr. Hector 
tent myself with enumerating the specimens which are re- | in the “ Transactions of the New Zealand Institute,” vol. 
ferable to it, as far as they are known to me, existing in | iii., part XV., of which the conformation of the skull shows 
various museums, from which some idea of the frequency | that it isa member of this group; but the single com- 
of occurrence and of the geographical distribution of the | pressed tooth in the lower jaw is situated farther forwards 
animals will be obtained, They are rather more numerous | than in any other known species, thus completing the 
than those of Ziphzus. series of different positions in the side of the ramus occupied 

1. An imperfect skull in the University Museum, | by the developed teeth, and proving its small value asa 
Oxford, from an animal (a male) sixteen feet long, ob- | generic character. 
tained on the coast of Elginshire, figured and described by I1V.—Berardius, Duvernoy. This genus was founded 
Sowerby (British Miscellany, p. 1, 1804) under the name | by Duvernoy upon a skull received at the Museum of 
of Physeter bidens, but to which the specific name of | Paris in 1846, having been obtained from an animal 
Sowerbyi has since been generally attached. (This is De/- | stranded in Akaroa Harbour, New Zealand. Inthe name 
phinus (Heterodon) Sowerbensis of De Blainville, Nouv. | of Berardius Arnuxiti conferred upon it by Duvernoy, the 
Dict. @Hist. Nat. t. ix., 1817, Second edition; J. | captain of the French corvette, Ze Ahin, Bérard, and the 
Sowerbyt Desmarest, Mammalogie, 1822.) 2. A skull | surgeon, Arnoux, who jointly presented the specimen, with 
in the Paris Museum from a female specimen fifteen feet | some others of considerable interest to the Museum, are 
long, stranded at Havre, Sept. 9, 1825, described by De | commemorated in zoological literature. 
Blainville (Nouv. Bulletin. Sc. t. iv., 1825) as the “ Dauphin Only three other specimens of this animal have since 
du Dale,” by Cuvier as Delphinus (Delphinorhynchus) | been seen, and all on the coasts of New Zealand :—One in 
micropterus, and afterwards by a variety of other names, | 1862, embayed in Porirua Harbour, was converted into 
but now generally considered to be specifically identical | oil, and can only be conjectured to have been a Berardius 
with the first mentioned. 3. A complete skeleton in the | by its dimensions, and a slight description published by 
Brussels Museum from a young specimen stranded at | Mr. Knox. In January 1870 another was taken in 
Ostend, August 31, 1835. 4. A skull and part of | Worser’s Bay near the entrance to Port Nicholson, 
skeleton in the Museum at Caen from Sallenelles, | and its skull and some bones were preserved for the 
Calvados, North France, 1825. 5. Mutilated skull in the | Wellington Museum ; and, lastly, a specimen of this fine 
Museum of the Royal Dublin Society, from an animal | animal, which is thirty feet long, and, after yferoodon 
fifteen feet long, stranded in 1864 in Bandon Bay, | /atifrons, the largest of the group, ran aground on the 
Kerry, Ireland. 6. Another skull and some bones in | beach near New Brighton, Canterbury, on the 16th of 
the same museum from a second specimen from the same | December, 1868, where it fortunately came under the 
locality, in 1770. 7. A lower jaw in the Christiana | notice of Dr. Julius Haast, F.R.S., the energetic and able 
Museum, from the Coast of Norway. 8. A skull in | geologist, and Curator of the Museum at Christ Church. 
the University Museum, Edinburgh, of unknown origin. | The details of its capture are given by Dr. Haast in the 
(I am indebted to Prof. Van Beneden for information about | Proceedings of the Philosophical Institute of Canterbury,
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will be a question suggested at the close of this paper in connec- | senting obviously the gaseous state, to suppose that this curved 
tion with some allied considerations. : transition is in any way indicative of a gradual transition from 

It is first to be observed that the ordinary Jiquid state does not | the liquid towards the gaseous state. Dr. Andrews has clearly 
necessarily cease abruptly at the line of boiling-points, as it is pointed out, in describing those experimental curves, that the 
well known that liquids may with due precautions be heated slight bend at about the commencement of the rapid ascent from 
considerably beyond the boiling temperature for the pressure to | the liquid state is to be ascribed to a trace of air unavoidably 
which they are exposed. This condition is commonly manifested present in the carbonic acid ; an that if the carbonic acid had 
in the boiling of water ina glass vessel by a lamp placed below, | been absolutely pure, the ascent from the liquid to the gaseous 
when the temperature of the internal parts of the water, or, in | state would doubtless have been quite abrupt, and would have P I Pea Vues vate a 4 a other words, of the parts not exposed to contact with gaseous | shown itself in his diagram by a vertical straight line, when we nds, of the p posed to con g matter, rises considerably above the boiling-point for the pressure, | regard the co-ordinate axes for pressures and volumes as bein: siderably above g-P“ le p , | reg ; r pressures anc 1 ig and the water boils with bumping.* At this stage it becomes | horizontal and vertical respectively. Now in the diagram here f Bing bf 8 : ? , T : gran desirable to refer to Dr. Andrews’s diagram of curves, showing | submitted, the continuous curves (that is to sa , those which are Sone: We oe Z g ; aa. i his principal results for carbonic acid, and to consider carefully | not dotted) are obtained from Dr. Andrews’s diagram with the 
some of the remarkable features presented by those curves. In | slight alteration of substituting, in accordance with the explana- zs 3 P y Bote : aie Pione doing so, we have first, in the case of the two curves for 13°'1 | tions just given, an abrupt meeting instead of the curved transi- 
and 21°°5 which pass throngh the boiling interruption of con- | tion between the curve for the liquid state and the upright line ind 21°°5 which pass throngh g » 0 n rv quid state and the upright | tinuity, to guard against being led by the gradually bending | which shows the boiling stage. _ Looking to either of the given 
transition from the curve representing obviously the liquid state | curves which pass through boiling, and, for instance, selecting 
into the line seen rapidly ascending towards the curve repre- | the curve for 13°*1, we perceive, from what has been said as to 
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the conditions to which boiling by bumping is due, that for the | quantities, as impurities in the fluid experimented on, and by the 
temperature pertaining to this curve the liquid state does not | nature of the surface of the containing vessels, &e. . 
necessarily end at the boiling pressure for this temperature ; and The consideration of the subject may be facilitated, and aid 
that thus in the diagram the curve showing volumes for the | towards the attainment of clear views of the mutual relations of 
liquid state must not cease at the foot of the upright line which | temperature, pressure, and volume in a given mass of a fluid may 
marks the boiling stage of pressure, but must extend continuously, | be gained, by actually making, or conceiving there to be made, 
for some distance at least, into lower pressures in some such way | for carbonic acid, from the data supplied in Dr. Andrews’ ex- 
as is shown by the dotted continuation from ato 2, But now the | perimental results, a solid model consisting of a curved surface 
uestion arises, Does this curve necessarily end at any particular referred to three axes of rectangular co-ordinates, and formed so 

sain 6? ‘We know that the extent of this curve in the direction | that the three co-ordinates of each point in the curved surface 
Bae a towards or past 4, along which the liquid volume will | shall represent, for any given mass of carbonic acid, a tempera- 
continue to be represented before the explosive or bumping change | ture, a pressure, and a volume which can co-exist in that mass. 
to gas occurs, is very variable under different circumstances, being | It is to be noticed here that in his diagram of curves the results 

é of other fluids, even in small | for each of the several temperatures experimented on are com- much affected by the presence , pene z oF bined in the form of a plane-curved line referred a two axes of 
pee. ae a Wor ir of co-ordinates repre- i found by Dufour (Biblioth¢que Universelle, Archives, | rectangular co-ordinates, one of each pair oO 

Serie Gi on eohaeie sur PEbullition des Liquides”) that sole senting a pressure, and the other representing the volume corre- 
of water floating immersed in oil, so as neither tobe in contact with any sol | sponding to that pressure at the temperature to which the curve E ¢ r 

OF it a Eas oo eer nay bplling-point, and occasionally | belongs. Now to form a model such as I am here recommend- 
to so high Gea as 178° C. without boiling. On this subject sole ing, and have myself made, Dr. Andrews’ curved lines are to 

ence may also be made to the important researches of Donny, pout ae be placed with their planes parallel to one another, and separated 
poe a sales ais ey Seer ea8 pies sohdes, a by intervals proportional to the differences of the temperatures to
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which the curves severally belong, and with the origins of co- | mitting speedily of dry steam nearly at its condensing tempera- 

ordinates of the curves situated in a straight line perpendicular | ture for its pressure (or, to use a common expression, zearly 

to their planes, and with the axes of co-ordinates of all of them | sa/wrafed) into a vessel with a piston or plunger, all kept hotter 

parallel in pairs to one another, and then the curved surface is to than the steam, and then allowing the steam to expand. till by 

be formed so as to pass through those curved lines smoothly or | Its expansion it would be cooled below its condensing point for 

evenly.* The curved surface so obtained exhibits in a very | its pressure ; and yet I would suppose that if this were done 

obvious way the remarkable phenomena of the voluminal condi- with very careful precautions the steam might not condense, on 

tions at and near the critical point of temperature and pressure, | account of the cooled steam being surrounded entirely with a 

in comparison with the voluminal conditions throughout other thin film of superheated steam close to the superheated con- 

parts of the range of gradually varying temperatures and pressures taining vessel. The fact of its not condensing might perhaps 

to which it extends, and even throughout a far wider range into | best be ascertained by observations on its volume and pressure. 

which it can in imagination be conceived to be extended. It Such an experiment as that sketched out here would not be 

helps to afford a clear view of the nature and meaning of the con- | easily made, and unless it were conducted with very great pre- 
tinuity of the liquid and gaseous states of matter. It does so by | cautions, there could be no reasonable expectation of success in 
its own obvious continuity throughout its expanse round the end | its attempt ; and perhaps it might not be possible so completely 

of the range of points of pressure and temperature where an | to avoid the presence of dust or other dense particles in the 
abrupt change of volume can occur by boiling or condensing. | steam as to make it prove successful. I mention it, however, 
On the curved surface in the model Dr. Andrews’ curves for the | 45 appearing to be founded on correct principles, and as tending 
temperatures 13°°1, 21°°5, 31°°1, 32°°5, 35°°5 and 48° 1 Centi- | to suggest desirable courses for experimental researches. The 

grade, which afford the data for its construction, may with advan- overhanging part of the curve from ¢ to / seems to represent a 
tage be all shown drawn in their proper places. The model | state in which there would be some kind of unstable equilibrium ; 
admits of easily exhibiting in due relation to one another a second | and so, although the curve there appears to have some important 
set of curves, in which each would be for a constant pressure, | theoretical significance, yet the states represented by its various 
and in each of which the co-ordinates would represent tempera- | Points would be unattainable throughout any ordinary mass of 
tures and corresponding vo'umes. It may be used in various the fluid. It seemsto represent conditions of co-existent tempera- 
ways for affording quantitative relations interpolated among those | ture, pressure, and volume, in which, if all parts of a mass of 
more immediately given by the experiments. fluid were placed, it would be in equilibrium, but out of which 

We may now, aided by the conception of this model, return | it would be led to rush, partly into the rarer state of gas, and 
to the consideration of continuity or discontinuity in the curves | partly into the denser state of liquid, by the slightest inequality 
in crossing the boiling stage. Let us suppose an indefinite | of temperature or of density in any part relatively to other parts. 
number of curves, each for one constant temperature, to be | 1 might proceed to state, in support of these views, several con- 

7 drawn on the model, the several temperatures differing in suc- | Siderations founded on the ordinary statical theory of capillary 
cession by very small intervals, and the curves consequently being | OF superficial phenomena of liquids, which is dependent on the 
sections of the curved surface by numerous planes closely spaced | Supposition of an attraction acting very intensely for very small 
parallel to one another and to the plane containing the pair of distances, and causing intense pressure in liquids over and above 
co-ordinate axes for pressure and volume. Now we can see that, the pressure applied by the containing vessel and measureable 
as we pass from curve to curve in approaching towards the by any pressure-gauge. That statical theory has fitted remarkably 
critical point from the higher temperatures, the tangent to the well to many observed phenomena, and has sometimes even led 
curve at the steepest point or point of inflection is rotating, so | to the forecasting of new results in advance of experiment. 
that its inclination to the plane of the co-ordinate axes for Hence, although dynamic or kinetic theories of the constitution 
pressure and temperature, which we may regard as horizontal, and pressure of fluids now seem likely to supersede any statical 
increases till, at the critical point, it becomesa right angle. Then | theory, yet phenomena may still be discussed according to the 
it appears very natural to suppose that in proceeding onwards principles of statical theory; and there may be considerable 
past the critical point, to curves successively for lower and lower likelihood that conditions explained or rendered probable under 
temperatures, the tangent at the point of inflection would con- | the statical theory would have some corresponding explanation 
tinue its rotation, and the angle of its inclination, which before | °F confirmation under any true theory by which the statical 
was acute, would now become obtuse. It seems much more | Might come to be superseded. With a view to brevity, how- 
natural to make such a supposition as this than to suppose that | €V€™ and to the avoidance of putting forward speculations per- 
in passing the critical point from higher into lower temperatures | haps part’y rash, though, I think, not devoid of real significance, 
the curved line, or the curved surface to which it belongs, should I shall not at present enter on details of these considerations, 
break itself asunder, and should come to have a part of its con- but shall leave them with merely the slight suggestion now offered, 

ceivable continuous course absolutely deficient. It thus seems | 224 with the suggestion mentioned in an earlier part of the 
natural to suppose that in some sense there is continuity in each | Present paper, of the question whether in an extremely thin 
of the successive curves by courses such as those drawn in the | lamina of gradual transition from a liquid to its own gas, at their 
accompanying diagram as dotted curves uniting continuously visible face of demarcation, conditions may not exist in a stable 
the curves for the ordinary gaseous state with those for the ordi- | State having a correspondence with the unstable conditions here 

nary liquid state. theoretically conceived. 

The physical conditions corresponding to the extension of the 
curve from a to some point 4 we have ron are perfectly attaine | 

able in practice. ome extension of the gaseous curve into 
points of temperature and pressure below what I have called the ALTERNATION OF GENERATIONS IN 
boiling, or condensing line, as for instance some extension such FUNGI 
as from ¢ tod in the figure, I think we need not despair of . . . . 

tically realising in physical operations. As a likely mode in It has long since been shown that certain’ fungi pass 
which to bring steam continuing gaseous to points of pressure through an alternation of generations on thesame plant. 
and temperature at which it would collapse to liquid water if it The Rev. M. J. Berkeley demonstrated that in the case of 
had any particle of liquid water present along with it, or if other | the common “ bunt ” at least four consecutive forms of re- 
circumstances were present capable of affording some appa- productive cellules were produced. In the majority of Ure- 
rently veguisite conditions for enabling it to make a begin. | dines there are two forms of fruit, but these can scarcely 
ning of the change of state,t I would suggest the ad- | be regarded as an alternation of generations, since there 

* For the practical execution of this, it is well to commence with a rectan- 1S no evidence that the spores of Trichobasts by germi- 
gular block of wood, and then carefully to pare it down, applying, fromtime | nation, or otherwise, produce the bilocular spores of Puc- 

es a emplets foift; an ri 7 rs , * : 

the general methods followed ina. shipbuilder’s modelling reom renga cinta. In Podisoma and Gy mnosp Orang tum (if the two 

out smail models of ships according to curves laid down on paper as cross genera are really distinct) the bilocular spores germinate 
e mn requir ‘ ° 

$ The principle that ‘the particles of a substance, when existing all in one freely ane’ Proauce unilocular secondary Spores. Prof. 
state onl«, and in continuous contact with one another, or in contact only | me in the Proceedings of the Royal Society for November 24, 180, and in a 
under special circumstances with otber substances, experience a difficulty paper submitted to the British Association in the same year. "In the present 
of making a beginning of their change of state, whether from liquid to | paper, at the place to which this note is annexed, I adduce the like further 
solid, or from liquid to gaseous, or probably also from solid to liquid,” was | supposition that a difficulty of making a beginning of change of state from 
proposed by me, and, so far as I am aware, was first announced in a paper by | gaseous to liquid may also probably exist.
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Oersted contends that if these secondary unilocular spores | independent of inoculation, or bell glasses, or a dozen like 
are sown upon young plants of the Sorbus aucuparia, | contingencies. 
they will germinate, and that the ends of the germinating In both cases to which allusion has been made above, 
filaments penetrating the tissues of the leaf of the sorb will | there is need of the strongest evidence to show that the 
in turn produce the spermagonia and peridia of Resteléa | ultimate parasite would not have made its appearance 
cornuta. This is very similar to the deductions of Prof. | but for the inoculation, or that the whole chain was com- 
de Bary that the spores of the czdéum which flourishes | pleted which connected the inoculating spore with the 
on the berberry may be employed to inoculate young | parasite produced. It would be folly to contend against 
plants of wheat, and will produce as a result the wheat- | facts for the sake of theory, and absurd to combat con- 
mildew (Puccénia graminis), which he contends is another | clusions fairly deduced from ascertained facts; but in 
generation of the berberry fungus completed upon a | this instance we arc bound to contend, in honesty to our 
different host. (See NATURE, vol. ii. p. 318 ) convictions, that in neither case has Oersted or De Bary 

Such experiments as those of Professors Oersted and | shown to our satisfaction that they were justified in de- 
De Bary must always prove unsatisfactory unless per- | claring for an alternation of generations of fungi in which 
formed with extraordinary care, and until confirmed by | the stages were passed on different nurse-plants. When 
other observers. One or two strong presumptions can | the facts are confirmed and established will be time 
always be urged against them, and require to be boldly | enough to inquire whether both stages are essential the 
faced. Wheat is very subject to the attacks of mildew | one to the other, and, if so, how it is that mildewed wheat 
(Puccinia), and the results claimed for certain experiments | in such great profusion can be found in districts where 
are that they have produced by inoculation with other | berberry bushes are unknown, or why the Aesze/éa on the 
spores the common Pxccézia upon wheat plants, to which | leaves of pear trees should be so common in counties 
the wheat is particularly addicted all the world over. | where scarcely a savin can be found. 
Admitting that the <czdium spores sown on the leaves I have been led to these observations partly because 
of young wheat plants germinate, and that the germinating | some writers have accepted the conclusions at once as if 
filaments enter the tissues of the leaf, are we therefore | they were incontrovertible facts, and partly because I 
justified in affirming, or admitting that the inoculating | have personally been charged with ignoring (by silence, it 
spores produce the Puccinza which ultimately exhibits | is presumed) the results of De Bary and Oersted’s experi- 
itself? Is it not more feasible to believe that the germi- | ments, whereas I only claim the privilege of doubting 
nation of the foreign spores have only served to stimulate | where I would not dare to deny. 
the latent germs of the Puccinta already present in the M. C. COOKE 
tissues of the wheat plant ?. What guarantee is afforded 
by those who have already experimented, that the wheat | ~ 
plants experimented upon would not ultimately, without THE SCIENCE AND ART DEPARTMENT 
inoculation, have developed precisely the same parasite as 
that supposed to have been produced by inoculation? THE following important Minute on the subject of 
Assuming also that the experiment was pursued in the Science instruction has recently been issued by the 
opposite direction, and that the spores of the wheat mildew | Committee of the Privy Council on Education :— 
were sown upon young plants of the berberry, if the It appears desirable that the instruction of students in 
4-cidium should soon afterwards appear on the leaves, it | Science, after they have completed the course of the 
is easy enough to jump to the conclusion that they were | ordinary elementary school, should be carried on more 
produced by inoculation, but assumption is insufficient | methodically than is at present the case, and that they 
since the berberry is very subject, year after year, to bear | should not attempt to grapple with the more advanced 
on some of its leaves the peridia of the .2cidium. What | forms of Science until they have received sound and prac- 
evidence could be given that the .£:cidium would never | tical instruction in those subjects which constitute the 
have appeared but forthe inoculation? Itis manifest that | groundwork of all the physical sciences. 
no amount of care in cultivation under bell glasses or other To this end the course of instruction specified below 
exclusion from foreign influences is sufficient against a | has been prepared as adapted both to secondary day 
contingency which dates back to the seed of the nurse- | schools and to night classes. 
plant. It will depend on circumstances, especially if the 

If the sowing of the spores of -£cédium upon the leaves | student can only attend night classes, how many subjects 
of wheat resulted in the production of an £cidium iden- | he can take up in one year. It must therefore be under- 
tical with it, or if the inoculation of berberry with wheat | stood that the course should not only comprise the sub- 
mildew was succeeded by the development of a Puccinia | jects named below, but also that they should be taken in 
of a very similar character, it would not be so difficult to | the order in which they are stated. 
believe in both cases that the resulting forms might have The terminology used is that of the Science and Art 
been caused by inoculation. When the fungi assumed to | Directories. The syllabus of subjects there given states 
be produced by inoculation are those to which the nurse- | precisely what is included under each head. And it is 
plants are particularly and specially subject, the evidence | assumed that before commencing the following course, the 
should be very strong before it is affirmed that a very | student will have been made acquainted, in the elementary 
natural phenomenon had an unnatural * cause. . school, with the elements of arithmetic, and the primary 

The evolution of Restelia on the leaves of the “ moun- | conceptions of physical science. 
tain ash” by inoculation with Podésoma spores is quite Course oF INSTRUCTION.—First Year.—Mathematics 
analogous to the berberry and wheat fungi. It is common | (Subject V., First Stage) ; Freehand Drawing (2nd Grade 
enough to find the Podzsoma on junipers, and the Resteléa | Art); Practical Plane Geometry (2nd Grade Art); Ele- 
on “mountain ash,” and the presumption would be, if | mentary Mechanics, including the physical properties of 
young plants of “ mountain ash” were covered up ever so | liquids and gases (Subject VI., First Stage); Physics : 
carefully with bell glasses, notwithstanding that the leaves | Acoustics, Light and Heat (Subject VIII., First Stage). 
had been sprinkled with the spores of a dozen other | Second Year.—Chemistry, Inorganic (Subject X., First 
species of fungi, if Restelia made its appearance, that it | Stage), with practical work ; Physics: Magnetism and 

_ bore no relation whatever to any of the foreign spores | Electricity, frictional and voltaic (Subject IX., First 
which had been sown upon it, but would have been there | Stage); Mathematics (Second Stage and, if possible, 

* The term “ unnatural” is employed here in the sense that the presumed Fou Solid Cabjore Piece Stage) | Animal Phe siclons i i . nse t e | @ . ; , 
sai sy course of nature. have no experience, and which is contrary (9 if possible (Subject XIV, First Stage). The student
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should also, during the first and second year, work .at | from which point Parry (the greatest and noblest of 
mechanical drawing as provided for in the Art Directory, | arctic explorers) attempted to reach the Pole with boat 
Stage 23a. Third Year.—The work of this year must | sledges in 1827. . 
depend so much on the student’s aptitude, and the pro- Parry had, I think, on this occasion chosen the right 
gress he has made in the preceding course, that it is im- | route, but the wrong season of the year ; for he attempted 
possible to lay down the subjects for the third year’s | the journey in the month of July, instead of in March, 
course with any definiteness. It is essential that before | April, May, and June. 
continuing his course,or commencing new subjects, he At Spitzbergen a vessel can always get as far as 80° 
should have a sound knowledge of the first stage of Ma- | north, probably higher ; for Mr. Lamont has, during the 
thematics, Elementary Mechanics, Physics, and Chemis- last two summers,‘on his pleasure cruises, readily reached 
try ; that he should have such a knowledge of practical | the latitude named. 

. Geometry and Mechanical Drawing as to be able to draw I had it from the great navigator Parry himself, that the 
and read simple plans, elevations, and sections with | ice he saw to the north of Spitzbergen would not have 
readiness, and that he should have sufficient facility in | been difficult to travel over at the proper season of the 
Freehand Drawing to make clear and neat explanatory | year. 
diagrams. The farthest north point reached with much difficulty 
When these subjects have been mastered, the student | by ships in Smith Sound has been 78°40’, and we have 

should, while continuing his studies in mathematics, take | not the least warrant or certainty that any future expedi- 
up the first stage of Animal Physiology, if he has not | tion may be able to winter its ship or ships nearer the 
already done so. He will then be in a position to specialise | Pole by this route. 
his studies with advantage in one of the following groups, From lat. 78°40’ the distance to the Pole is 680 geo- 
according to his requirements, taking up, for instance— | graphical miles, making the journey there and back 1,360 
1. Physics and Chemistry and Metallurgy ; 2. Theoretical | miles in a straight line. 
and Applied Mechanics, Steam, and Machine Construc- But surely no experienced Arctic traveller would be 
tion and Drawing; 3. Theoretical and Applied Mechanics, | sanguine enough to believe that he could take a “ bee line” 
and Building Construction and Drawing ; 4. Biology; 5. | in asledge journey to the Pole ; in fact, he would require 
Geology, Physical Geography, Mineralogy, and Mining. | to make an allowance of about one-fifth for obstructions 
The student may also with advantage continue his free- | by rough ice, probable contour of coast line, &c., so that 
hand drawing and practical geometry. the actual distance to be made would be 1,360 -+-270 = 

The foregoing course is framed to lay the foundation of | 1,630 geographical miles, a journey 200 or 300 miles 
a thorough and systematic scientific training. It must, | longer than any that has yet been accomplished, even by 
however, be understood that this course, though strongly { that admirable Arctic traveller, the late Lieut. Mecham. 
recommended for all those who can devote sufficient time | Yet Mecham, in his two longest journeys of 1,200 or 1,300 
to go through it, in no way supersedes or does away with | miles each (I forget whether these are geographical or 
the power of holding special classes in different subjects | statute miles, but I think they are the latter), had advan- 
for those who have not these opportunities, or diminishes tages not likely to be found in a journey to the Pole. On 
the aid at present offered to such classes. the one occasion deer, musk-cattle, and other game were 

The fact of the course being intended as a systematic | so abundant and so tame that he could and did easily kill 
training will also explain the omission of certain subjects | as many as the party required, and could have killed 
which are not to be considered unimportant because they | many more. On the other occasion he was travelling 
find no place in the course. Thus systematic Botany will | along a known route, at several points of which depots of 
be found of very great use as a preliminary to the study | provisions had been placed by ships wintering there, or by 
of natural science. As such it may be taught in elemen- | other means, from which he was enabled to obtain supplies 
tary schools before this course is commenced. But, fur- | both on the outward and homeward march. 
ther than that, it cannot be considered a step in a sys- Mr. Markham says that a ship can always get so far 
tematic course till the student takes it up as a portion of | north in Smith Sound that the Pole can be reached by a 
Biology in his third year. In the same way Physical | journey from it with sledges of 968 miles there and back. 
Geography is a subject which may with great advantage By what powers of reasoning or rule of arithmetic this 
be studied in all schools, and is especially adapted for | conclusion has been arrived at I am at a loss to know, 
students who cannot go through a systematic course. | unless there is always a certainty of ships getting into 
The first elements of Physical Geography, treating broadly | winter quarters in Smith Sound as far up as 82° latitude, 
the outlines of physical science and describing its objects, yet Kane was stopped 200 miles south of this, and Hayes 
should, as stated above, be taught as an introduction to | eyen ata greater distance. 
its systematic study. But Physical Geography in its The Spitzbergen route has never had a fair trial with 
general sense covers so wide a field, embracing to a greater sledges over ice either with or without the aid of dogs, and 
or less degree so many branches of Science, that it does | I believe that if the Pole is ever to be reached, it will be 
not fall into a systematic course of training in science, by it, and not by Smith Sound. The distance to be 
though as a means of imparting highly valuable general | travelled will not probably be less than 1,400 geographical 
information, as distinct from a systematic training, it may | miles, possibly more, a journey practicable enough under 
be strongly recommended. : favourable circumstances, but by no means easy of accom- 

plishment. JOHN RAE 

N excellent paper on the above subject appears in 
A NATURE of Nov. 30, and it is to be hoped that it NOTES 

may have the desired effect of reanimating in our Govern- | Avr the Anniversary Meeting of the Fellows of the Royal Society 
ment and among scientific men a fresh interest in the | on Thursday last, Lieut.-General Sir Edward Sabine, R.A., 
Proseon of a further survey of the unknown seas round K.C.B., resigned the office of president, which he has filled since e Pole. . . Royal was elected to fill the presiden- Agreeing as I do with the writer as to the great impor- 1861, and the Astronomer y . P 
tance of such an exploration as he recommends, I cannot tial chair. The following gentlemeo were Chointed officers and 
so readily acknowledge the correctness of his opinion as | council for the ensuing year :—President : George Biddell Airy, 
to the advantages of the route by Smith Sound over that | M.A. D.C.L., LL.D., Astronomer Royal. Treasurer : William 
along the west shore and to the north of Spitzbergen, | Spottiswoode, M.A. Secretaries: William Sharpey, M.D.,



Dee. 7, 1871] NATURE IIL 
a eee 

LL.D. ; Prof. George Gabriel Stokes, M.A., D.C.L., LL.D. | Forces,” and guondam President of the British Association, is an 
Foreign Secretary: Prof. William Miller, M.A., LL.D. Other authority of no mean rank on some of the most abstruse questions 
Members of the Council: George J. Allman, M.D. ; John Ball, | of law. 

M.A. ; George Burrowes, M.D.; George Busk, P.R.C.S.; Prof. THE Exhibition of Stone Implements (Neolithic and Savage) 
Robert B. Clifton, M.A. ; H. Debus, Ph. D.; Prof. P. M. Duncan, at the Apartments of the Society of Antiquaries in Somerset 

M.B. ; Prof. G. Carey Foster, B.A. ; Francis Galton ; Thos. House will be open at the meeting of the So ciety this evening, 

A. Hirst, Ph.D. ; Sir John Lubbock, Bart. ; Sir James Paget, and from the 8th to the 14th inclusive from eleven to four, Cards 
Bart., D.C.L.; The Earl of Rosse, D.C.L. ; General Sir E. of admission may be obtained from the secretary, 

Sabine, R.A., K.C.B. ; Isaac Todhunter, M.A. ; Sir Charles 

Wheatstone, D.C.L. The President’s annual address was occu- WE learn from Prof. H. A. Newton, of New Haven, Conn., 

pied by a réswmé of the most important advances in science, | that between 1 120 P.M. on November 13, and 1°45 a.m. 
mainly physical, during the year. After alluding to the loss sus- | November 14, ninety-eight meteors were seen, though the sky 

tained by the Society in the deaths of Sir John Herschel, Mr. | was cloudy. Not more than one-tenth of them were, however, 

Babbage, and Sir R. Murchison, General Sabine referred par- | regarded as belonging to the meteor stream of November, Prof. 
ticularly to the munificence of Mr. J. P. Gassiot, by which the | Newton thinks that if the earth met the Stream this year, it was 
Kew Observatory has been transferred to the Royal Society in | either before or after the interval of observation. 
trust, with an income of 500/. per annum towards the cost of AN application has been received by the Kew Committee ot 

carrying on and continuing magnetical and meteorological obser- the Royal Society from Dr. Jelinek, Director of the ‘ Central 
vations with self-recording instruments, and any other physical Anstalt fiir Meteorologie and Erdmagnetismus,” to procure for 

investigations that may from time to time be found practicable that establishment a set of self-recording magnetographs similar to 
and desirable in the present building at Kew belonging to the those at Kew. The request has been complied with ; and it is 
Government ; or, in the event of the Government at any time hoped that the apparatus will be ready for transmission to Vienna 
declining to continue to place that building at the disposal of in March next, being the time named by Dr. Jelinek as that at 
the Royal Society, then in any other suitable building which the which the new building in course of erection in that city is ex- Council of the Royal Society may determine. The following pected to be completed. The Committee has also been apprised 
papers and investigations were also specially named by the presi- by a letter from Mr, Stone, Astronomer Royal at the Cape of 
dent :—‘“ On the Dependence of the Earth’s Magnetism on the Good Hope, that he had at that date applied to the Admiralty for 
Rotation of the Sun,” by Prof. Hornstein, of Prague 5 the a set of magnetographs, similar to those at Kew, to be employed 

Pendulum Experiments in India, by the late Captain Basevi, at the Cape. The Kew Committee hold themselves in readiness 
R.N. ; Mr, Ellery’s report on the Great Melbourne Telescope ; to supply the desired apparatus when they may receive directions 
the Investigations of the Lunar Atmospheric Tide, by ™M. to that effect from the Admiralty ; such directions, however, 
Bergsma, of Batavia ; and the Memoir by Prof. Heer, of Ziirich, have not yet been received. If Mr. Stone’s request is granted, 

oa the Fossil Piants brought from Greenland by Prof. Nordens- the Cape Observatory will be the third in the British Colonial 

kidld. The Copley and Royal medals were then awarded, as Dominions employing such instruments, the other two being the 
already noted. Colaba Observatory under Mr. Chambers at Bombay, and the 

WITH regard to the Australian arrangements for observing the | Mauritius Observatory under Mr. Meldrum. 

Total Eclipse of Tuesday next, we learn that the Royal Society | 7 i. reported that the French Government intends to establish 
of Victoria (not of New South Wales, as had been previously two schools, one at Lyons and the other at Nancy, in place of 

reported) were up to the end of September making VIZOFOUS | the Strasburg medical school. The Strasburg professors are to 
preparations for an Expedition, but that at that time they were go to Lyons ; and it is expected that that school will assume an 
afraid that their plans would be seriously frustrated by the failure important position in’ consequence of the large amount of hos 
of Government aid, which they had been led to expect would be pital accommodation in the city. At Nancy, physics, chemistry 
liberally granted. Mr. Ellery, the president, and Mr. Rusden, and physiology will be more especially taught, 
the secretary of the Royal Society of Victoria, were exerting 

themselves to the utmost to secure the success of the Ex- Harper's Weekly announces the death, in Boston, of the Rev. J. 

pedition, which was to start not later than November 22nd. By | A. Swan, on October 31, at the age of forty-eight. Mr. Swan 
the most recent Melbourne papers of October 9 and 10, we learn | has been long known among his New England friends for his 

that, notwithstanding the supineness displayed in the matter by | love of natural history and his skill in the use of the microscope ; 
the other Australian colonies, it was still hoped that the Govern- | and during his residence at Kennebunk, although a devoted 
ment of Victoria would render such pecuniary assistancé as | pastor in that village, he found time to make numerous im- 
would make it possible for the Expedition to set out with some | portant explorations and observations in the natural history of 
chance of success in obtaining results of scientific value. The | the vicinity. Failing in health a ; few years ago, he visited 
number of persons who had already agreed to join the expedition | Europe, and on his return was appointed to the responsible post 
up to that date was twenty, of whom four or five were of Adelaide, of secretary of the Boston Society of Natural History, in con- 

three of Sydney, and one or two of Tasmania. No very certain | nection with Prof. A. Hyatt, succeeding Mr, Scudder in charge 
information had been procured about the prevailing weather in of the business of the society. Apart from his scientific accom- 

the latitude where the eclipse will be visible. The destination | plishments, Mr. Swan was endeared to all his friends by personal 
of the steamer will be Cape Sidmouth, about midway between | qualifications of the rarest merit. 

Cardwell and Cape York, where there is some risk of the weather THE Society of the Friends of Science, in Posen, propose, on 
being unfavourable, inasmuch as during December the N.W. February 19, 1873, to celebrate the 4ooth birthday of the eminent 

winds frequently bring heavy rain. Probably the Expedition | astronomer, Nicholas Copernicus, at his birth-place, in the 
will be broken up into several observing parties, and two or more village of Thorn, In addition to the festivities of the occasion, 
stationed at different points of the mainland, and one ona neigh- they intend to publish an accurate biography of their country- 

bouring island. man, and to prepare a monumental album, as also to strike an 

Tue elevation of Mr. W. R. Grove, Q.C., to the judicial appropriate medal. A prize of 500 thalers is offered for the best 

bench isa noteworthy event in the history of the personnel of | biography that can be prepared before January 1, 1872, to be 

Science. It is well known that the author of the ‘‘ Correlation of | based only upon authentic documents.
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rotation should acquire the preponderance necessary to produce | it meets the north-east trade-wind, which urges it towards the 
an enlargement of breadth towards the east ; and this elevation | south. 
of the level gives birth at the same time—from the middle of the But while the southern half of the Gulf Stream proceeds 
Gulf Stream to the polar current—to tbe surface current of warm |. towards the south, its northern half, whose delivery per second 
water which has been ascertained to exist by the American Com- | is 1,600,000,000 cubic feet, pursues its course towards the north, 
mission. along the shores of Great Britain, as far as the 60th degree of 

It follows then from what precedes, that on the one hand the } latitude in this passage, during which the current rises towards 
polar current penetrates at all points into the Gulf Stream, } the land and gradually increases in breadth from 100 to 150 
nearly as far as its surface, which sends to the polar current a | miles, while its speed diminishes from 0'6 to 0°3 of a foot per 
surface-current of warm water from twenty to fifty fathoms deep ; | second, it is subjected to the impulse of the earth’s rotation, and 
and, on the other hand, that the Gulf Stream ought, throughout | its western margin, which naturally blends with the surface of 
the whole of its depth, to exercise upon the waters of the Atlantic | the Atlantic, is raised from 1} foot through a course of 140 
a pressure which forces them to give place to those which it | miles, so that at the 6oth degree of latitude this side is 34 feet 
receives from the polar current, and which it draws along with it. | above the level of the ocean at Newfoundland. 

The researches which have recently been made as to the Gulf After the Gulf Stream, which throughout this course has a 
Stream all appear to confirm these conclusions, so that if we | depth of from 200 to 300 fathoms, reaches the north coast of 
suppose that the volume of the Gulf Stream is increased by all | Scotland, about two-thirds of its waters proceed eaStwards 
the water which the polar current loses in its course, it will follow | towards the Norwegian coast, while the other third runs against 
that if we designate by Q the volume of the Gulf Stream at | Iceland, and afterwards continues its course to the north-west to 
Bemini, and by g that of the polar current in any section between | the polar current of Greenland. The latter branch, which the 
Newfoundland and Florida, the volume of the Gulf Stream, for | force of rotation raises towards the land, has a depth of 200. 
the same section, will be equal to @ + g. After that, it is | and odd fathoms, and a breadth of about 50 miles ; in order to 
necessary that the polar current—which, from the east coast of | be able to advance towards the polar current with a speed of 
Newfoundland, flows towards the Gulf Stream, and from Cape | about 0°3 feet per second, a fall of nearly half a foot is neces- 
Race takes a south-westerly direction along the American coast | sary. If next we remark that the northern Gulf Stream, towards 
gives up in its passage towards Florida all its water to the | the north point of Scotland, presents an elevation of 1°5 foot 
Gulf Stream. If, then, we assume the speed of the polar cur- | towards the land, we shall easily see that the branch of the Gulf 
rent to the south of Newfoundland to be 1°8 feet per second, | Stream, which proceeds to the north-west, has, along the Icelandic 
its breadth 50 miles, and its depth goo feet, it will be found | coast, a level which exceeds by half a foot the southern margin 
that its delivery per second is 1,600,000,000 cubic feet, which | of the same current. From this it follows that the waters which 
makes that of the Gulf Stream to the south of Newfoundland | skirt the coast of Iceland encounter the polar current on the 
3, 200,000,000 cubic feet per second. west of that island at a level higher by 33 feet than the surface of 

From the southern part of the North Atlantic, then, between the | the Atlantic at Newfoundland. But while these waters advance 
equator and 30° of latitude, it dischargesat the rate of 1,600,000,000 | towards the polar current in virtue of the above-mentioned fall, 
cubic feet per second; but besides the loss which hasbeen accounted | those of the southern margin of the Gulf Stream have precisely 
for, there is another which is due to evaporation ; the latter deprives | the same level as the polar current. The waters of the western 
the Gulf Stream of a quantity of water greater than that which | side of the north branch of the Gulf Stream, which are forced to 
falls into it in the form of rain, and which flows into it from the | bend towards the west after having reached the 6oth degree 
neighbouring lands. To calculate this difference, we can make | of north latitude, cannot then continue their course towards the 
use of the results of the researches which were made in | polar current; they spread themselves over the surface of the 
1860 at St. Helena by Lieut. Haughton. We thus find that | Atlantic and take a southerly course towards Newfoundland, on 

the excess of evaporation in the Atlantic, between 0° and 30° of | account of the difference of level, With regard to those parts 
latitude, is equivalent toa mean height of water of 0°22”, which, | of the current situated between the north and south boundaries 

after deducting one-tenth for the water which comes from rivers, | of this branch of the Gulf Stream, they are, according to their 

gives a loss of 50,000,000 cubic feet per second. The total quan- | position, drawn for a shorter or longer time still towards the 
tity of water, then, which passes from the Atlantic between | polar current, before taking their course towards the south ; and 

o° and 30° of N. latitude, can be stated as equal to 1,650,000,000 | it is thus evident that the warm current must spread itself over 

cubic feet per second. . the whole surface of the Atlantic between the Northern branch 

If we then admit that two-thirds of all the surface of the lands | of the Gulf Stream and the polar current which descends from 

situated to the north of the 30th degree of latitude send directly | Greenland. 
or indirectly their waters to the Atlantic, and if we estimate the If next we turn our attention to the progress of the polar 
quantity of rain which annually falls upon that surface, the north | current from the east coast of Greenland, starting from the fol- 
part of the Atlantic will receive per second an addition of | lowing data, viz., that the eastern margin of this current, about 
50,000,000 cubic feet of water, or, about the same quantity | 65° north latitude, on the west of Iceland, has a level of 33 feet 
which is carried off by evaporation from the south part between | higher than that of the Atlantic at Newfoundland, and that it 
o° and 30° of N. latitude. pursues a course to the south-west at the rate of 2 of a foot per 

But it follows hence that since the southern branch of the | second—we see clearly that it is obedient to the impulse com- 
Gulf Stream is formed by the water which flows from the south | municated by the rotation of the earth. Moreover, let us esti- 
part of the North Atlantic, it ought to have a delivery of | mate, after Irminger, the breadth of the current at 40 miles, 

1,650,000,000 cubic feet per second ; and, as the delivery of | and suppose that the half of the water which the Gulf Stream 

the entire current, after having passed Newfoundland, may be | carries into the icy sea, as well as the half of that which falls in 
stated at 3,250,000,000 cubic feet, it follows that that of the | the form of rain or snow, returns towards the south with the 

northern branch is 1,600,000,000 cubic feet, while the united | current, while the other half descends by Baffin’s Bay ; we then 

polar currents ought to represent a volume of 1,650,000,000 | find that the force of rotation raises the polar current, whose depth 

cubic feet per second. At St. Augustine the depth of the Gulf | may be estimated at 1,000 feet, one foot above its eastern margin, 

Stream is about 300 fathoms, which goes on diminishing regu- | and, regarding the speed as constant as far as the south point of 
larly, as far as Newfoundland, where it is 1,000 feet. From | Greenland, we arrive at the result that, along its eastern side, 

Newfoundland, where it has a breadth of eighty miles and a | which naturally blends with the Atlantic, its surface must con- 

speed of two feet, the current proceeds E.N.E., with a decreas- | tinue to rise as far as Cape Farewell, from 33 to 5 feet above the 

ing speed and an increasing breadth ; at the end of 300 miles it level of the ocean at Newfoundland. If, after having doubled 

has a depth of 200 and odd fathoms, a speed of 0°6 feet, and a | Cape Farewell, the Gulf Stream descended straight towards 

breadth of 200 miles. Moreover, during this part of its course | Newfoundland, the water in Davis Strait ought to rise to a 

it rises about 2 feet above its level at Newfoundland. Until it | height sufficient to hinder the current from moving in a more 

attains this height, the Gulf Stream forms only a single current | westerly direction. But, as the water in Davis Strait cannot 

maintained by the fall of 1 foot, which it presents from right to | have a higher level than is necessary to impel towards the south 

left ; but as soon as it reaches that, its southern part presents | the tributary bodies of water as rapidly as they join it, and, as 

a slope sufficient to give birth to a branch which proceeds to | for this purpose, at the 63rd degree of north latitude, an 

the south-east, towards the African coast, at a speed of 0°6 feet, | inclination of only 34 feet above the level of the sea at New- 

and with a delivery of 1,650,000,000 cubic feet per second. | foundland is required, the polar current, on arriving at Cape 

When the latter current reaches the 30th degree of N. latitude, | Farewell, presents towards Davis Strait a slope of 2} feet along
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the Greenland coast, anda foot and a half along its opposite | with the experiments, which are grouped under these three 
margin, and in consequence of this slope proceeds several degrees | sections. (1) Experimental determination of the conditions 
into the Strait. But as Baffin’s Bay and Davis Strait, as has | which govern the development of microzymes in certain organic 
been said before, are traversed by a polar current descending | liquids to be used as tests. Having found in a number of cases 
towards the south-east, it ought to have an inclination in that | that either contact with surfaces which had not been snperheated, 
direction ; and it is on this account that the current from the } or the admixture of water which had not been boiled, was the 
east coast of Greenland, after advancing for some time into Davis } exclusive cause of the growth of microzymes in the experimental 
Strait, is forced to run westwards towards the coast of Labrador, | liquid, it was inferred that water is the primary source from whence 
along which it then flows southwards after joining the current from | the germinal particles of bacteria are derived whenever they seem 
Baffin’s Bay. The twounited polar currents, whose delivery may | to originate spontaneously in organic solutions. A number of ex- 
be estimated at 1,200,000,000 cubic feet per second, have a | periments were made with different varieties of water in ordinary 
breadth of fifty miles, a speed of § of a foot per second, and a | use, inorder to confirm the observations already made, and to ascer- 
depth of about 250 fathoms. They flow to the south-east, under | tain if all waters possess the properties in question in a like degree. 
the influence of the earth’s rotation, which raises them towards | These experiments are detailed under the second section (2) 
the coasts of Labrador and Newfoundland, and continue their | Distribution of the Germal Matter of Microzymes in ordinary 
course ‘along the latter towards the Gulf Stream until they have | Water. The results under this head were not deemed satis- 
doubled Cape Race, when they bend westward and make for | factory. (3) Circumstances which determine the existence of 
Florida. . microzymes in organic liquids and tissues, that is, whether the 

If now we return to the warm current which, from the Gulf | tissues and liquids of the living body participate in the zymotic 
Stream, curves round the south of Iceland, and then spreads | property which exists in water and moist substances. The con- 

itself gradually over the cold waters of the Atlantic, we see that | clusion drawn from the facts is, that “ it has appeared certain 
on its arrival at the south point of Greenland, it rises from left | that there is nodevelopmental connection between microzymes 

to right, from the Gulf Stream to Cape Farewell, about 24 feet, | and torula cells, and that their apparent association is one of mere 
which shows clearly that its course is really to the south. More- | juxtaposition. Thus fungi are not developed, notwithstanding 
over, this elevation from left to right enables us to give a more } the presence of microzymes in the same liquid in which, mi- 
satisfactory account of the conditions of currents. In short, the | crozymes being absent, but air having access, they appear with 
western margin of the warm’ current accompanying the polar | the greatest readiness.” Finally, the writer is certain that, 
current, ought, along the latter, to have a depth of 1,000 feet | although air is the main source of what he calls fungus impreg- 
and a speed of 2 of a foot ; and as the speed of the current di- | nation, as distinguished from impregnation with microzymes, yet 
minishes regularly in approaching the Gulf Stream, and as all | the two acts may take place at the same moment, germs of torula 
the parts of the current follow, as far as Cape Farewell, a di- | being often contained in the same liquid media asthe germ par- 
rection nearly parallel, it follows that the speed along the Gulf | ticles of microzymes. — ‘On the Colouring Matter of some 
Stream ought to be at the rate of about 4. foot per second. | Aphides,” by H. C. Sorby, F.R.S.—‘‘Observations and Ex- 
But if the returning branch of the Gulf Stream proceeds to the | periments on the Red Blood Corpuscles, chiefly with regard to 
south-west with a fall of $a foot on its west border, it follows | the Action of Gases and Vapours,” by E. Ray Lankester.—‘‘ On 
that the depth of the current ought to be 76 feet. By determin- | Undulina, the type of a new group of Infusoria,” by E. 
ing in the same way the depth for a certain number of points of | Ray Lankester.—‘On the Circulation in the wings of 
a transverse section, and by calculating according to these data | Blatta Orientalis and other Insects, and on a new method of 
the total delivery of the current, we find that it is raised to | injecting the vessels of insects,” by H. N. Moseley. After 
410,000,000 cubic feet per second, which perfectly accords with | describing the method adopted for preparing and fixing the wings 
the result which we ought to obtain. If next we inquire how | of insects for examination of the circulation, the writer proceeds 
the various parts of the warm surface current move under the | to his experiences with the cockroach. The corpuscles in Blat/a 
united action of the slope and the earth’s rotation, we ascefgain | are so large that the circulation may readily be seen with a high 
that this current ought to follow the course of the polar current | power of a simple dissecting microscope. If an insect be carefully 
which gradually absorbs the waters that penetrate underneath, | tied, the circulation may be observed in action for as long astwelve 
the water of the current being more dense than that of the polar | hours. Abundance of parasites were found in the blood vessels 
current, and we find at the same time that in thus flowing towards | of B/a¢fa and coleopterous insects. The method recommended 
the polar current the water ought to spread itself all over the | for the injection of the circulatory system of insects is through the 
Atlantic as far as Newfoundland. largest artery on the front border of the wing, and the injecting 

After having thus shown that the preceding theory accounts in | fluid is indigo carmine. —“On the production of Spores in the 
- a tolerably complete manner for all the movements of the ocean | Radiolaria,” by Prof. L. Cienkowski ; translated from vol. vii., 

currents, I shall add, in conclusion, that it is very possible, con- | part 4, of the “ Archiv, fiir Mikroskop. Anatomie.” The obser- 
sidering our imperfect knowledge of the progress of currents, | vations on which this paper is based were mainly made upon 
that many details may be very different from those which have been Collosphzra and Collozoum. The capsule is the source of the 
expounded above ; but, so far as the main question is concerned, | zoospores. In the mature capsule the contents break up intoa 
I believe I am entitled to say with confidence that the laws of quantity of little spheroids.—‘‘On the Peripheral Distribu- 
ocean currents are pretty much those which I have attempted to | tion of non-medullated Nerve-fibres,” by E. Klein. The writer 
establish. purposes treating of the nerves of the cornea, those of the 

That these laws are equally applicable to the atmospheric | nictitating membrane of the frog, of the canal in the tail of 
currents is evident, and it is scarcely necessary to repeat, that in | the rabbit, and of the mesentery. The present communication is 
periods when the differences of temperature on the surface of the | confined to the nerves of the cornea, the remaining subjects are to 
globe were greater than at present, all these currents were much | be embodied in a second paper. 
stronger, and of a nature otherwise very energetic. . 

aa een 
SOCIETIES AND ACADEMIES 

SCIENTIFIC SERIALS LONDON 

THE Quarterly Fournal of Microscopical Science for October, Geclogical Society, Nov. 22. —The Rev. Thomas Wiltshire, 
1871. ‘* The origin and distribution of Microzymes (Bacteria) | M.A., in the chair. Mr. Samuel Baillie Coxon was elected a 
in water, and the circumstances which determine their existence | Fellow of the Society. The following communications were 
in the tissues and liquids of the living body,” by Dr. Burdon | read :—1. ‘Notes on some Fossils from the Devonian Rocks 
Sanderson, F.R.S. This paper is occupied chiefly by details of | of the Witzenberg Flats, Cape Colony.” By Prof. T. Rupert 
experiments to determine the conditions which are fatal or | Jones, F.G.S. In this paper the author noticed some Devonian 
favourable to the existence of microzymes in the liquid or gaseous | fossils like those of the Bokkeveld, found on Mr. Louw’s farm 
fluids by which we are surrounded, in order to approach one | on the Witzenberg Flats, Tulbagh. Ovthoceras vittatum, Sand- 
degree nearer to an understanding of their influence on the pro- | berger, was added to the South African list of fossils. The 
cesses which go on in the living hody. After a definition of | fossils under notice were stated by the author to help to sub- 
“‘ microzymes ” the author proceeds to their chemical composition | stantiate the late Dr. Rubidge’s view, that the old schists termed 
and their relation to the media in which they grow. This portion | ‘‘ Silurian” by Bain are of Devonian age, and continuous across 
is brief and incomplete. The-remainder of the paper is occupied | the colony. Their presence in the Witzenberg Flats was also
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shown to be conclusive against the idea of coal-measures being | the trunk vertebree are described as being of a totally different 
found there. Mr. Godwin-Austen remarked that the presumed | structure. Mr. Boyd Dawkins, who had recently visited Oxford, 
Devonian species of South Africa appeared not to have been | stated that he had there examined the remains referred to. 
completely identified with those of European origin. Although, | There was, however, no tooth found with them of a character to 
judging from the range of European marine mollusca, some of | show the nature of the food on which the animal subsisted. But 
which were found of precisely the same species both in Europe | one of his students had lately found in the same pit that had 
and at the Cape, there was nothing surprising in the extension of | afforded the remains, a tooth corresponding in its principal 
any old deposit, yet it seemed unreasonable to suppose that the | characters with those of Jewanodon, with which, therefore, the 
whole district over which the wide-spread Devonian rocks | Cetiosaurus seemed to be allied, so that it was probably a vege- 
extend could have been submerged at the same time. He traced | table feeder. Mr. J. Parker had lately procured from the Kim- 
the original foundation of the Devonian system to the late Mr. | meridge clay a number of Saurian remains, and among them 
Lonsdale, who, in the fossils found in the deposits of Devonshire, | were some vertebrze of Afegalosaurus, to which were articulated 
thought he traced sufficient grounds for a marked discrimination | others presenting distinctly the characters of Stveptospondylus, 
between those beds and those of Carboniferousage. Mr. Austen {| He thought that probably many of the supposed Streptospon- 
had, however, always regarded the Devonian system as merely | dylian vertebre might prove to belong to the cervical region of 
an older member of the Carboniferous, holding much the same | Dinosaurians. Mr. Seeley disputed the attribution to Cetiosaurus 
relation to it as the Neocomian to the Cretaceous ; and he would | of the vertebrze described, and questioned whether the remains 
be glad to see it recognised, not as an independent system, but | at Oxford might not be assigned to Streptospondylus or Ornithop- , 
merely as the introduction of that far more important system, the | s¢s. The depressions in the vertebrae, which might be connected 
Carboniferous, during the deposit of which the globe was subject | with the extension of the air-cells of the lungs, did not exist in 
to the same physiographical conditions. Mr. Etheridge did not | Cetosaurus, but were to be found in Afegalosaurus. As to the 
agree with Mr. Austen as to the suppression of the name of | premaxillary tooth mentioned by Mr. Dawkins, he was uncertain 
Devonian system, and commented on its wide-spread distribu- | whether it should be referred to what he considered as Cetiosau- 
tion, and on the peculiar facies of its fossils, and their importance | rus proper, or to the Oxford reptile. Mr. Hulke replied, point- 
asagroup. He was rather doubtful as to specific determinations | ing out that, since the determination of the Oxford reptile as 
arrived at from casts. Though the species of many fossils of | Cetiosawrus, numerous other remains of the same species had 
Queensland procured by Mr. Daintree did not correspond with | been discovered, which had added materially to the basis of 
those of European areas, yet some of the corals were identical | classification.—The following specimens were exhibited to the 
with those of South and North Devon, as were also the lithologi- | meeting :—-Devonian fossils from the Witzenberg ; exhibited by 
cal characters of the containing beds. Mr. Seeley objected to | Professor T. R. Jones, F.G.S., in illustration of his paper. 
any attempt to supersede the arrangements of the South African | Specimens of Silver Ores from South America ; exhibited by 
rocks in accordance with the local phenomena, by correlating | Professor Tennant, F.G.S. Fragment of the Wolf Rock, near 
them too closely with any European series. The recognition of | the Land’s End, and section under polarised light ; exhibited by 
the correspondence in forms seemed to him more to prove a simi- | Mr. Frank Clarkson, F.G.S. 
larity of conditions of life than any absolute synchronism. As to 
the connection between the Devonian and Carboniferous systems, Royal Geographical Society, November 27.—Major-Gen. 
he agreed with Mr. Austen in regarding the one as merely con- | Sir H. C, Rawlinson, K.C.B., president, in the chair.—The 
stituting the natural base of the other. 2. ‘‘On the Geology of | President read a letter from Dr. Kirk, of Zanzibar, to the late 
Fernando Noronha (S. lat. 3° 50’, W. long. 32° 50’).” By | Sir Roderick Murchison, giving news of a serious outbreak in 
Alexander Rattray, M.D. (Edin.), Surgeon R.N. Communicated | Unyanyembe, the country lying on the main route to Lake Tan- 
by Prof. Huxley, F.R.S. The author described the general | ganyika, which is likely to prevent communication with Dr. 
geological structure of Fernando Noronha and the smallerislands | Livingstone for some time to come. The letter was dated 
which form a group with it The surface-rock was described as | September 25th, and stated that a native chief, having been 
a coarse conglomerate, composed of rounded basaltic boulders | attacked by a force of Arabs settled in Unyanyembe, had waited 
and pebbles, in a hard, dark red, clayey matrix. This overlies | his assailants in ambush when returning with their plunder, and 
a hard, dark, fine-grained basalt, which forms the most striking | had kilted many of the principal men. Mr. Stanley, an American 
of the bluffs, cliffs, and outlying rocks. The highest peaks in | gentleman, who was travelling to Lake Tanganyika, and who 
the group consist of a fine-grained, light grey granite. The | had charge of letters and stores for Dr. Livingstone, was in the 
author remarked upon the possible relation of the geology of | fray, and had been deserted by the Arabs. He had also been ill 
these islands to that of the neighbouring continent of South | of fever, and his future plans were uncertain. A report, to which 
America, and stated that there is evidence of the islands having | Dr. Kirk attached little credence, had spread in Zanzibar, to the 
been elevated to some extent at a comparatively recent period. | effect that Livingstone and the Arab Mohammed bin Gharib, 
3. ‘Note on some Ichthyosaurian Remains from Kimmeridge | with whom he had been living, were returning round the south 
Bay, Dorset.” By Mr. J. W. Hulke, F.R.S. The author | end of Tanganyika, and out of the region of disturbances. 
noticed some teeth found, with a portion of an Ichthyosaurian | Captain R. F. Burton, in commenting upun this letter, informed 
skull, in the Kimmeridge clay of Dorsetshire. The fragments of | the meeting that similar affrays between Arab trading parties and 
the snout were said to indicate that it was about three feet long | the natives had occurred before, and that this unsettled state 
and proportionally stout. The author indicated the character by | might continue for two or three years. He thought that Living- 
which these teeth were distinguishable from those of various | stone would find no difficulty in returning by the south of the 
known species of Zchthyosaurus, and stated that they approached | lake, and that a fearless man like him, speaking the native 
most closely to those of the Cretaceous J. campylodon, Mr. | languages, would be able to pass through the disturbed districts. 
Seeley did not consider that, in the main, the teeth of Reptilia | He had not the slightest misgiving with regard to him. —Captain 
afforded any criteria for specificdetermination. Inthe Cambridge | Burton then read a paper ‘‘On the Volcanic Kegion east of 
Greensand, though there were five species of /chthyosaurus, pos- | Damascus and the Cave of Umm Niran.” This was a narrative 
sibly including a second genus, the teeth found were so closely | of a hazardous journey of fifteen days, which he had performed 
similar that it would have been impossible, from them only, to | in May and June 1871, in company with Mr. C. F. Tyrwhitt 
identify more than one species. Mr. Boyd Dawkins recognised Drake, through the Safa Region, the Oriental Zrachon of the 
in the specimens exhibited by Mr. Hulke a form of tooth he had Greek geographers, a wide extent of ancient lava-fields, the hills 
found in the Kimmeridge beds of Shotover, near Oxford, but of which, like little pyramids, dot the eastern horizon, as viewed 
which he had been hitherto unable to attribute to any recognised | from Damascus, The danger and difficulty of visiting the many 
species. He could not fullv agree with Mr. Seeley as to the ab- | interesting places in tiis district arose simply from certain petty 
sence of specific criteria in the teeth of Saurians, as, from his own tribes of Bedouin, descendants of the refractory robbers of the 
experience, he was inclined to attribute some importance to their Trachonitis, who dwell in the highlands of the Hauran, under 
external sculpturing. 4. “ Appendix to a ‘Note on a New and the patronage of the Druses. The worst are the Ghiyds and the 
Undescribed Wealden Vertebra,’ read gth Fe>ruary, 1870, and | Shtaya, who although they have given hostages, were allowed, 
published in the Quarterly Journal for August in that year.” | during the author's stay at Damascus, to ride the country within 
By Mr. J. W. Hulke, F.R.S. i he author generically identified | three hours of the walls, and to plunder the villages. During 
this vertebra with Ornithopsis, Seeley, Streptospondylus, Owen, | one of his excursions a skirmishing party of Ghiyas attacked his 
and Cetiosaurus, Owen, taking the last to be typified by the large | party, severely wounding one of his companions. During his 
species in the Oxford Museum. He remarked that if this be the | Journey 120 inscriptions were collected, including three in the 
type of Cetiosaurus, C. brevis, Owen, can hardly belong to it, as Palmyrene dialect. The volcanic outbreak to which the district
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owes its singular character the author was inclined to attribute | produced by the transfer of portions of skin from one living 
to the epoch when the Eastern Desert, a flat stoneless tract, ex- | animal to another. The author maintains that the adherence of 
tending from the Trachonitis to the Euphrates, was a mighty | these grafts is produced principally by the epidermis, the dermis 
inlet of the Indian Ocean, having its northern limit in the range | having only a secondary action.—M. S. Meunier, in a note on 
of limestones and sandstones, the furthest outliers of the Anti- | meteoric metamorphism, described the transformation of aumalite 

; Libanus, upon whose southern and eastern feet Palmyra is built, | into chantonnite by exposure for a quarter of an hour toa red 
and which runs eastward to the actual valley of the great river. | heat, which confirms his conclusion that the latter is the eruptive 
Mr. Drake took a continuous set of compass bearings during | form of the former. 
the journey, which had enabled him to draw an excellent map of 

the region. Mr. W. Giffard Palgrave spoke on the subject of | =e 

the paper, stating that Captain Burton was the only European 
who had properly explored. El Safa. He had himself explored ‘ BOOKS RECEIVED 
about two-thirds of the distance, without, however, reaching the Enciisu.—The Young Collector’s Handybook of Botany: Rev. H. N 
cavern of Umm Niran. His own visit terminated at thesouthern | Dunster (Reeve and Co.).—Journal of the Iron and Steel Institute. Vol. IL, 

@part of the Z/ Lea, the great volcanic district celebrated for the Sony Astronomical Phenomena in 1872: W. F. Denning (Wyman and 

destruction of the Egyptian army in the time of Ibrahim Pacha, AMERICAN AND CoLontIaAL.—The Fossil Plants of the Devonian and Upper 
when they attacked the Druses in the basaltic labyrinth.— Silurian Formations of Canada, 2 plates: Principal Dawson.—Elements of 

second paper was read, ‘‘On the Geography of Southern | Chemistry, Vol Il. : G. Hinrichs. . . 
Arabia,” by the Baron Von Maltzan, which contained interesting | ReMi’ = etch ar Eemologis; Supplement Band: Bastian an 
elucidations of the physical configuration and tribal distribution | Secchi, autorisirte Ausgabe von Dr. H. Schellen, 1° Abtheilung.—Sitzungs 
of the region north of Aden, compiled by systematic interroga- berichte der Gesellschaft naturforschender Freunde zu Berlin, 1870,-~Die 
tion of Arabs at Aden. altesten Spuren Menschen in Europa: A. Miiller. 

EDINBURGH eee egy: 

Naturalists’ Field Club.—The annual business meeting of DIARY 
this club was held on Wednesday, the 29th ult., when Mr. 
Skerving was elected President and Mr. John Brown Honorary THURSDAY, DECEMBER 7. . 
Secretary and Treasurer. A vote of thanks was accorded to Mr. Rovat SocmgTY, at 8.30 On the Fossil Mammals of Australia. | Part VI_ 
Taylor, the retiring secretary. The club now numbers 87 | Semis, Phascolomys: Prof, Owen, FR.SOn the Solyent Power 0 
members ; and 13 excursions have been made to places of local | Society or ANTIQUARIES, at 8.30.—Exhibition of Stone Implements. 
interest during the summer months. Linnean Society, at 8 Botany of the Grant jand Speke Expedition : 

; Paris Bilberry and Crowberry R. Garner, FL. oo On the Formation of British 

Academy of Sciences, November 27.—M. Chasles pre- Coens, and their possible improvement : R. Garner, F.L.S. 
sented a theorem concerning the harmonic axes of the geometri- _" 
cal curves, in which there are two series of points corresponding FRIDAY, Dacemper 8, 
anharmonically on a unicursal curve—M. P. A, Favre com- One Mite ona Crop, at 2 
municated the continuation of his thermic investigations upon 
electrolysis, in which he gave the results of experiments made SUNDAY, DEcEMBER 10. . 
especially with the voltameter with plates of copper immersed in SunDay TECTURE Soctgty, at 4.—On the Optical Construction of the Eye : 
sulphate of copper.—M. de Fonvielle presented a note on musi- ON SOO ; . 
cal sounds produced at the opening of the valve in balloon MONDAY, Decemsse 11. 
ascents.—M. des Cloiseaux communicated some optical and | ROVAt GzocRarnicar Socizry, at 8.30. 
crystallographical observations upon montebrasite and the ambly- TUESDAY, Dscemper 12. 
gonite of Montebras, the former a new fluophosphate of alumina, | PHOTOGRAPHIC Society, at 8. 
soda, and lithia.—A letter was read from M. Moison describing WEDNESDAY, DecemBER 13. 
the use of sea-water for making bread in the environs of Cancale. | Soctety or Ars, at 8.—Observations on the Esparto Plant: Robert Johnston 

—M. H. Sainte-Claire Deville presented a note by M. T, | “8°##0Locicar Institute, at 8. 
Schloesing on the separation of potash and soda. The author’s THURSDAY, DEcEMBER 14. 
process is founded upon that proposed by Serullas, in which Rovat Socrery, at 8.30. £8 . 4° . . . UARIES, at 5.30. perchloric acid is employed. He uses, instead of this acid, pure MATHEMATICAL Society, ato On the Celebrated Theorem that any perchlorate of ammonia, treated with weak nitro-muriatic acid. Arithmetical Progression, two of whose Terms have no Common Factor The preparation of the perchlorate is described by the author.— contains an Infinitude of Prime Numbers: J. J. Sylvester, F.R.S. , 
M. Chabrier presented some further observations on the alternate | ——————-_-_ esas 
predominance of nitrous and nitric acids in rain-water, The | DODO 
author finds that | in calm weather nitrous acid is present in excess CONTENTS Pacr 
in rain-water, whilst nitric acid predominates in stormy weather. 
—M. Chevreul communicated: a letter from M. Sauce on the I vnese Lorre Ne . _ Scortis it UNIVERSITIES ra 38 
properties of drying oils, with regard to which M. Thenard also PUR Book SHEL? a | 
made some observations.—A note by MM. Dusant and C. Bard : wenn eee. . 
on the phenoles was presented by M. Cahours.—M. C. Bernard , The Plaht of Detterhien nM F. Dennixc, BRAS os: ior 
communicated a note by M. E, Faivre on the movements of the The Origin of Insects.—B.T. Lownz, M.B. . 1... 2 ys. ror 
sap through the bark. The author describes a series of experi- Aspect. Prof, J.M. PEIRCE. se ee ee we 
ments made upon mulberry trees, and demonstrates that it is in Symbols Of donde metric Pressure — A. WCJEIKOFER sees too 
the bark, and particularly in its liber, that the ascending and Occurrence of the Eagle Ray.—W. S.M.D’Ursan. |... 103 
descending movements of the sap take place.—M. Joseph-Lafosse Deep Sea Dredging.—T, H. Hannan. . «1 1 1 6 ee 103 ‘presented some observations on the germination of secds sub | oy Me ase yienee BON, pgs merged in 1870-71 during the inundation of the neighbourhood | Continuity oF THE FLUID AND Gaskous STATES OF MATTER. By 
of Carenton for the defence of Cherbourg. He stated that after Prof. James THomson, LL.D. (With diagram.) . . . . «+ + 106 
the retirement of the water many plants sprang up in unusual ALTERNATION OF GENERATIONS IN Func, By M.C. Cooxe. . . 108 
abundance and vigour, and suggested that experiments should be | Ancric Exr.orations. By Dr. Joun Ras, FRGS. 2 0 1... 72 
made upon the effects of long soaking upon the germination of | Norms ...........e8. 0... eee ee Ito 
the seeds of useful plants.—A letter from M. A. dela Rive on | CoUDING on THE Laws or CURRENTS IN ORDINARY CONDUITS AND IN 
M. Marey’s recent communications relating to the electrical dis- sce SEA ils a 
charge of the torpedo was read. The author considered the | SocteTies AND ACADEMIES... eee eit ii4 
action of the nerves in causing muscular contraction to be electri- | Booxs Reckivep . 2...) 22 DD iit tid 
cal, and that the electrical effect produced by the apparatus of | DIARY + + 6 + et te tt ee ee ee LL Lar 
the torpedo was caused by the accumulation in it of the energy eeu 

of the immense multitude of nervous filaments with which it is | pepata.—Vol. v., p. 82 col. 2. li en? eon 
supplied. —M. Cc. Bernard presented a note by M. L, Reverdin P- 95, col. 2, line on from otter, fort foverse recto read 5 eee on epidermic grafting, describing and discussing the phenomena ratio.”
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