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formed in the north, and continued to shine with more or less 
brilliancy for some time. The arc appeared to be a double one, 
by the of a dark band running longitudinally through 
It. Occaswnal streamers of equally pure white light ran up
wards from etther end of the bow. The moon was only a day 
old, but the old landscape was lighted up as if by the full moon· 
and the effect of Kyle Akin lighthouse, the numerous surround: 
ing the st!ll sea between, was a true thing of beauty, 
fonmng as It dtd a quiet contrast to the more brtUiant but rest
less forms of aurorre generally seen. I particularly noticed a 
somewhat Ill:isty and foggy look about the brilliant arc, giving it 
almost a sohd appearance. The space of sky between the hori
zon and the lower edge of the arc was of a indigo colour, 
probably the effect of contrast. 

I regretted I had no spectroscope with me, as it would have 
been a .fine opportunity to the spectrum of an aurora of pure 
whttc hght. I had a strong Impression that the bow was near 
to the earth, and almost thought that the eastern end, and some 
fleecy clouds in which it was involved, were between myself and 
the peaks of some distant mountains. The eye is, however de
ceptive in such cases, though instances are not wanting of au'rorre 
close to the earth's surface. I shall be glad to know if other 
observations of this aurora were made. 

Nairn, N.B., Oct. 3 J. RAND CAPRON 

The Cry of the Frog 

THE fact that the common frog (Rana temporaria) is capable 
of crymg out lustily when he feels himself in danger, does not 
seem to have been frequently remarked. In my small walled 
garden there is a common frog who is persecuted by three cats. 
l:i1s restdence 1s a heap of slates at the foot of an ivied wall and 
here he is safe. But if he ventures far abroad his torm;ntors 
soon espy him, and though they seem nearly as much terrified as 
himself, they cannot resist the temptation to touch him with their 
pa;vs. _ He immediately opens his and utlers a prolonged 
cry, whtch appears to be very surpnsmg to the cats, who draw 
back for a few moments, and then pat hun again, apparentiy out 
of mere curiosity, to be again scared by the same unusual sound. 
This sound is a shrill and rather sibilant wail, like the note of a 
small penny trumpet or the cry of a new· born infant. There can 
be no mistake about it, as I have repeatedly touched the frog 
with my own band after driving the cats away, and the same cry 
has immediately followed, the lower jaw being dropped so that 
the mouth stands open about a quarter of an inch at the tip. 

Leicester, Sept. z6 F. T. MoTT 

The vVoolwich Aeronautical Experiment 
II. 

IN order to discover the Ia ws of the vertical motion, we must 
suppose that the balloon is resting in perfect equilibrium when on 
bncl; which means that the ascending power of the gas enclosed 
in the balloon is just equal to the we1gnt of the canvas, netting, 
grapnel, ballast, passengers, &c . Under these circumstances the 
lKllloon will not ascend by itself, but it will with all the weigh t 
of the sand which may be thrown overboard, if a certain space 
is left for dilatation and the i>all<1011 is not quite full when resting 
on laml. lf the ,·olume is V at th e surface of earth, it will be 
VJI --;;-- at an altitude where barometric pressure h, being 

II at departure. ·when the balloon is quite fuil, gas escapes by 
the lower part under the s!Jape of a whitish steam. If v is the 
additional volume which can be filled by dilatation, that pheno
menon "·ill take place at an altitude where the pressure is h given 

hy the equation V II : " 
V+v 

\Ve suppose that the height is ·never to be attained, and in 
fact it is desirable for the aeronau ts to limit their altitude before 
starting, and not to fill their balloon with a gas which they are 
obliged to throw away by the valve or to see escaping by the 
appena'iu at some risk of their own safety; one of the greatest 
advantages ,of the vertical fan being to limit at will the ascent, 
as will be shown. 
;. In our calculations we suppose that the.canvas is not losing 
gas, that the sun is not affecting the balloon, and that no water 
is falling upon it, or no cloud concealing the sun . All these 
changes of temperature can be made the subject of special cal
culatwns, and the real motion of the aerostatic globe is the mean 
between all the different circumstances of the atmesphere. 

If a balloon starts in an homogeneous air because a weight /J 

of sand was thrown overboard, P being the weight of the air 
dtsplaced by the balloon when resting on land, the motive power 

is g' = J :p and the laws of the motions of an Attwood machine 

are perfectly applicable to it. 
The elevation takes placewithan increased velocity up to the mo

ment where the rest stance of the air is ::: tog'. Consequently, 

K v 2 == _1____£ 
''"b. . . . E'+ f) J' emg .a tam coeffiCient wluch tle? ends on the form of the 
balloo_n, Its dtameter, its netting, and the density of the air. K 
dummshes as the altitude increases, but the diameter of the 
balloon enlarges gradually to its utmost. As the law of diminu
tion of pressure is not known, we are obliged to suppose J( = 
constant. 

we suppose a balloon .of 6o,ooo cubic feet holding 5o,ooo 
cubtc feet of gas. when restmg 011 the grotmd, the b:tlloon ca11 
reach without losmg gas (except by the loss through the canvas, 
wluch we suppose to be perfectly gas-tight) to a level where 

h' = 5
6

11 == about 6,ooo feet in round numbers. Under these 

circumstances the weight of the balloon when restincr on land 
may be supposed to be about 3,300 pounds. " 

lf we suppose 20 lbs. of sand are thrown overboard in 

ascending, the motive ·power will be J{._. The uniform motion 
. .. I 15 

will be Kv2 = ..1_ • 
xxs 

Under these circumstances, as far my knowledge goes, it is 
4ft. per second. If we suppose g = 32 feet. 

.fG_,2 == !6 f( = - 3_2_ and K = _ _ Jz__ = 
. IIS liS X !6 II5 

If a stattc effort of 20 lbs. in the vertical direction can be pro· 
duced by the worktng of the vertical fan, it is easy to under
stand that the ascent can be stopped before the balloon has 
reached the level where the gas is beginning to escape by 
workmg m the proper direction for it. That effort is not too 
much for .two men "working on a fan which is suitably con
structed. 

The same thini ··can be said as to the descent of the ballonn, 
but J( is larger, as .the . shape of the lower part is 
not so well smted lor movmg m the air as the half. 
vV1th appemlice, nettmg, ropes, and car, it exerts a resist
ance which is much larger and may be compared with the 
force exerted by a parachute descending in the air. The 
d1fference IS :•ery great,_ as I observed several times in my 
ascents that It was dtfficult to gtve the balloon a descending 
lmpulsion towards the land. I should net wonder if it was 
partl.y the cause of the resistance felt by Mr. Dawdler when 
movmg Ius fan in the direction where it ought to have caused the 
balloon to descend; at least such is the opinion that I am in 
posttwn to hold from the concise and imperfect narrative I fo,mcl 
in the public papers. 

vV. DE FONVIEL I.E 

Is the Rabbit Indigenous? 

\Vour.n you permit me, through .the medium of NATU R E, to 
ask on what grounds the rabbit is considered not indio-enous in 
this country? The best authorities on British anl' German 
Mammalia seem agreed that it is a native of the Mediterranean 
basin .. On what facts or writings is this opinion ba>ed, and at 
what tJme was tt mtroduced into Great Britai11? I am very 
anxtous to delermme whether the above statements are founded 
on authentic documents or writings, or are merely suppo>itions 
which cannot be asserted with certainty. N. 

Sept. 30 

THE SOCIAL SCIENCE CONGRESS 

THE friends of social science have had a most sue-
. cessful meeting this year at Glasgow, and in the 

vanous <:ddresses and papers there has been afforded 
ample evidence that the importance of the introduction 
of more scientific knowledge into the heads and daily life 
of the people is becoming more and more widely acknow
ledged. 

In the Health Section, Dr. Lyon Playfair in his a ddress; 
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after referring to Franklin's aphorism, "Public health 
is public wealth,'' pointed out that taking the smallest part 
of the money saving, it is obvious that money judiciously 
spent in sanitary improvement is not unproductive taxa
tion, but capital bearing abundant interest ; and he then 
gave an idea of the present sanitary chaos. "In England, 
at the present time, there is a casual agglomeration of 
r,soo separate sanitary authorities, without system or co-· 
hesion. Their areas of administration are diverse in the 
extreme, being neither bounded by counties, parishes, 
nor natural watersheds; and their duties are divided with
out meaning between authorities in the same district. 
They have been lately put under medical officers of health 
without preparation or qualifications for their duties, some 
well paid and devoting their time to this important work, 
others having little more than nominal payment, and 
giving little more than nominal time to their important 
duties. Notwithstanding this too sudden and unprepared 
universal appointment of medical officers, yet in the ad
ministration of the Health Acts there has been recently 
manifested a disposition to 'distrust the doctors,' and to 
work the Acts, at least at head-quarters, by lawyers and 
other persons not connected with the medical profession. 
This is the old error of making common sense the fetish 
for worship, which Archbishop Whately and others have 
so effectively condemned. Even the most fervent wor
shipper of common sense as opposed to technical training 
never relies on it in important emergencies of his life. 
He goes to the lawyer to make his will or to convey pro
perty ; he consults the parson on religious doubts when 
on the sick bed, and he does not spurn the doctor to cure 
him of his g rie\·ous ailment. But it is well known that 
the Local Government Board are afraid of the doctors in 
the administration of Health Act,. Who beside them 
possess the knowledge? I can testify, from an experience 
of thirty years in sanitary work-and impartially, because 
I am not in the medical profession-that there is not a 
class of men in the country who labour so zealously for 
the prevention of disease as the doctors, though their 
training hitherto has been cure, not prevention. Cer
tainly their private interests have never been allowed 
to stand in the way of their efforts to uproot dis
ease, although their living depends upon its existence. 
Thi s unselfishness in the application of their science to 
prevention has always been to me a source of high admi
ration. Why, then, is there this vulgar distrust of the 
doctors in the administration of our Health Acts ? Ex
tend this prejudice against technical knowledge, and how 
absurd it would be. Would .you improve the progress of 
telegraphy in this country by suppressing electricians, or 
the Jaw and justice of the country by putting down law
yers? Would the Secretary at War promote the conduct 
of war by suspecting soldiers, or the First Lord of the 
Admiralty the efficiency of fleets by distrusting sailors? 
Would our railroads and harbours be better governed if 
engineers were held at a discount ? But this is actually 
the state of things at the Local Government Board-the 
H ealth Ministry of the country. The Privy Council 
handed over to that Board Dr. Simon and his associates, 
with a wealth of medical experience in public hygiene. 
Ever since, that wealth has been locked away from public 
use. Certain I am that their experience could not have 
guided the Board in the utter confusion of organisation in 
regard to medical officers of health. They have been 
appointed without any system. Some have a small parish 
to attend to, others have a thomand square miles. The 
last are appointed for combined districts, but are managed 
by uncombined authorities, and have neither assistants 
to aid them nor power to enforce their decisions. The 
?fficers of health are without any definite rule for obtain

available knowledge of prevailing sickness, even when 
1t .'s treated at the public expense within their own dis
tncts ; and they are not, universally at least, informed of 
the deaths as they occur. The medical officers of health 

have been appointed without any examination on their 
knowledge of State medicine, and in the majority of cases 
they do not possess this knowledge. I am perfectly cer
tain that this utter confusion could not have resulted had 
the Local Government Board consulted the experienced 
State medical officers belonging to them. This distrust 
of the doctors in higher administration is simply a general 
mistrust of science. And the time has now arrived when 
science must be trusted in government. Science is enter
ing into the higher education of the country, and the pre
judice against it among legislators, who were educated in 
classical universities, will ·in time be removed. For the 
progress of a country depends upon the progress of science, 
and the welfare of a nation is secured by the most intelligent 
application of science to its manufactures and to its govern
ment. The health of the country-and that governs the 
productive power of its people-depends as much upon the 
application of medical science as the working of a machine 
depends upon a good application of mechanical laws. To 
trust the whole administration of Health Acts to Poor-law 
inspectors and lawyers is an amazing example of unbelief 
in the first principles of the laws of health. The well
being of the people depends upon physical causes, which, 
when intelligently understood, mean physical science, and 
the trained physician is the natural and most intelligent 
agent for extending its knowledge and application to the 
prevention of disease. What we want in the future is 
not new law, but more efficient administration of existing 
law. To heap up new sanitary law on the decaying mass 
of undigested sanitary law, which already forms a dismal 
agglomeration, is like the practice of our ancestors, who 
thought that a few clean rushes thrown upon the con·upt 
mass of foul rushes on the floor sufficed for sanitary pur
poses. What we want is superior organisation and effi
cient administration of existing law. But, in our happy
go-lucky style of government, are we likely to get it? I 
doubt whether it will be wise to continue the Local 
Government as a separate department of the State. Its 
functions in reality appertain to the Home Office, which, 
when properly organised, should divide itself into two 
great departments, the one dealing with police and justice, 
the other with the physical intere:; ts of the people. One 
Secretary of State might have the supreme responsibility, 
but each of the divisions should be scientifically adminis
tered. It would be as absurd to put a man trained in 
physical science at the head of the branch of police anJ 
justice, as it is to put a man merely trained in law in 
charge of the physical interests of the people. It is an 
exploded fallacy that only lawyers are good men of busi
ness, and that scientific men are not. Is my friend Sir 
John Lubbock a worse banker because he is an eminent 
man of science? Is .Mr. Spottiswoode a worse printer 
because he has distinguished himself as a physicist ? ls 
Mr. Warren De la Rue a worse stationer because he is 
equally conspicuous as an astronomer and as a chemist ? 
The Local Government of the country, in as far as it relates 
to the physical interests of the people, will remain an 
example of arrested development, unless science receives 
a recognised position in its administration." 

In the Education Section there was nothing to call for 
notice in the address, but Mr. C. S. Parker drew atten
tion to the Report of the Universities Inquiry Committee, 
and an interesting discussion followed. 

The revenues of Oxford and Cambridge were reported 
by the Royal Commission appointed on the advice of 
Mr. Gladstone to be for the University, Colleges, and Halls 
of Oxford, 414,oool., or, including prospective increase in 
the next fifteen years, 538,oool.; and for the University 
and <;olleges of Cambridge, 340,oool., or, including pro
spective mcrease, 38o,ooo/. Making certain deductions 
from these totals, the net income was for Oxford 35o,oool., 
and for Cambridge 3oo,oool. ; or, deducting again what 
was levied by taxation from their own members, the net 
endowments for Oxford and Cambridge Universities re-
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spectively were }Oo,oool. and zso,oool. The largest item 
of expenditure was to Fellows of Colleges-Oxford, 
roz,oool. ; Cambridge, 103,oool. The smallest item was 
for scientific institutions, being under z,oool. for each 
University. Mr. Parker remarked that this \Vas hardly 
what might have been expected by the general public. A 
satirical person might even suggest as an improvement 
the reversal of the order. Seriously, the distribution came 
to this. Taking the residents in the University at about 
400 graduates and r,4oo undergraduates, almost all the 
former and about half the latter received substantial aid 
from endowments. Mr. Parker examined various schemes 
which had b een put forward, and expressed an opinion 
that, provided the central life were maintained with 
vio-our, it was much to be desired that the Universities 

occupy themselves with extending their connec
tions throughout the country. Looking to their examina
tions in every quarter, 44,000/. at Oxford or 33,000!. at 
Cambridge was by no means excessive for Scholarships 
and Exhibitions. Some Exhibitions should be separately 
competed for by the unattached students who were now 
pursuing their studies at the Universities with so much 
success and at so little many cases under 
sot. a year. To carry out needed reforms some central 
g uidance would be necessary, either from a body ap
pointed by the Universities .or, more 
from a Parliamentary Executive CommJsswn. But rf such 
a Commission should be appointed, it was desirable the 
public should understand that it had not to deal with a 
retrograde, obstinate, or lethargic corporation, but to co
operate with the Universities and Colleges. Oxford and 
Cambridge, in respect of learning, had not held their own 
against the great German Universities, but a change had 
begun, and in Mr. Parker's opinion they were yearly com
manding more respect throughout Europe. 

In the discussion which followed, the Hon. G. Brodrick 
deprecated an attempt to subsidise, at the expense of 
Oxford and Cambridge, wealthy towns which, had they 
existed in America, would long ago have provided Uni
versities of their own. On no account should resources 
which ought to be concentra ted upon Oxford be frittered 
aw2oy upon the great cities of ':nd 

Sir G. Campbell sa1d that m h1s behef It was 
these endowments which seemed to render reform 
impossible. They acted a n immense bribe. to a c<;>n
tinuance of the old monkish form of educatwn, which 
he believed to be a mere superstition. He believed that 
the devotion of the time and talent of our youth to the 
learnin" of the regular verbs of Greek and Latin, and even 
the higher mathematics, was a gymnastic, and not a 
practical education. If endowments were to b e continued, 
they must be taken in hand and, apart from the wills of 
founders, devoted to those branches of education which 
experience showed to be really useful and practical. . 

An important paper On the place of technical educatwn 
was presented to the Section by Mr. B. Samuelson, M.1>. 
This we shall g ive on a future occasion, 

PITCHER-PLANT INSECTS* 

'"[HE insect-catching powers of the3e curious plants, the Fly
. traps (Dionrea), the Sundews (Drosera), and the Trnmpet

leaves (Sarracenia), have alwa.ys attracted the atten.twn of the 
curious but renewed interest has been awakened 111 them by 
virtue the interesting experiments and observations on their 
structure habit, and function, that have lately been recorded, 
and by the summing up of observations in 
charming papers by Prof. Asa Gral', wluch recently m 
the Natio" and the New York Tnbum under the title of In
sectivorous Plants." 

Through the courtesy of Dr. J. H. Mellichamp, of Bluffton, 
and of }I. W. Ravenel, of Aiken, S.C., who have sent me 
abundant material, I am able to submit the following notes of 

*A pape r read by Prof. C. V. Riley, of Louis, 1\fo.) be:fore the 
'Can Association for the Ad-.;ancement of Science, August 1874· 

an on the Spotted Trumpet-leaf (Sarra
cenu' z•anolans), which must henceforth rank wi th the plants of 
the other genera mentwned as a consummate msect catcher and 
devourer. 

The leaf of Sarracenia is, briefly, a trumpet-shaped tube with 
an arched lid, covering, more or less completely, the moutl1• 

The inn_er surface, the mouth to about midway down the 
funnel, IS covered with a compact decurved pubescence .which is 
perfectly smooth and velvety to the touch, especially as the finger 
passes downward. From midway it is beset with retrorse 
bristles, which gradually increase in size till within a short dis
tance of the··bottom, where they suddenly cease, and the surface 
is smooth. There are also similar bristles under the lid. Run
ning up the front of the trumpet is a broad wing with a hardened 
emarginate border, parting at. the top and extending around the 
rim of the pitcher. Along this border, as Dr. Mellichamp dis
covered, but especially for a short distance inside the mouth, and 
less conspicuously inside the lid, there exude drops of a sweet
ened, viscid flu id, which, as the leaf matures, is replaced by a 
white, papery, tasteless, or but slightly sweetened sediment or 
efflorescence; while at the smooth bottom of the pitcher is 
secreted a limpid fluid possessing toxic or inebriating qualities. 

The insects which meet their death in this fluid are numerous 
and of all orders. Ants are the principal victims, and the 
acidulous properties which their decomposing bodies give to the 
liquid doubtless render it all the more potent as a solvent. 
Scar:ely any other Hymenoptera are found in the rotting mass, 
and it is an interesting fact that Dr. Mellichamp never found the 
little nectar-loving bee or other Mellifera about the plants. On 
one occasion only have I found in the pitcher the recognisable 
remains of a Bombus, and on one occasion only has he found 
the honey-bee captured. Species belonging to all the other 
orders are captured, and among the other species that I have 
most commonly met with, which, from the toughness of their 
chitinous integument, resist disorganisation and remain recog
nisable, may be mentioned Asaphes memnonius and Euryomia 
mdanclwlica among Coleoptera, Rentatoma higms and Orszlochus 
vm·iabi!is, var. complicatus, among Heteroptera ; while kyatids, 
locusts, crickets, cockroaches, flies, moths, and even butterf.lies, 
and some Arachnida and Myriapoda, in a more or less irrecog
nisable condition, frequently help to swell the unsavoury mass. 

But while these insects are decoyed and macerated in order, 
as we may naturally infer, to help to support the destroyer, there 
are, nevertheless, two species which are proof against its siren 
influences, and which, in turn, oblige it either directly or in
directly to support them. 

The first is Xa11tl10ptera semiuocca Guen., r, little glossy moth, 
which may properly be called the Sarracenia Moth. It is strikingly 
marked with grey-black and straw-yellow, the colours being 
sharply separated across the shoulders and the middle of the front 
wings. This little moth walks with perfect impunity over the 
inner surface of the pitcher, which proves so treacherous to so 
many other insects. It is frequently found in pairs within the 
pitchers soon after these open, in the early part of the season or 
about the end of April. The female lays her eggs singly, near 
the mouth of the pitcher, and the young brva, from the moment 
of hatching, spins for itself a carpet of silk and very soon closes 
up the mouth by drawing the rims together and covering them 
with a delicate, gossamer-like web, which effectually debars all 
small outside intruders. It then frets the leaf within, commencing 
under the hood and feeding downward on the cellular tissue, 
leaving only the epidermis. As it proceeds the lower part of 
the pitcher above the putrescent insect collection becomes packed 
with ochreous excrementitious droppings, and by the time the 
worm has attained its full size the pitcher above these droppings 
generally collapses. This worm when full grown is beautifully 
banded transversely with whit.e and purple or lake red, which 
Dr. Mellichamp poetically likens in brightness to the Tyrian 
dye. It is furthermore characterised by rows of tubercles, which 
are especially prominent on the four hrger iegless joints. It is 
a half looper, having but six pro legs, and keeps up, in trn.velling, 
a co1lstant restless, waving motion of the head and thoracic 
joints, recalling pamlpis agitans. The chrysalis is formed in a 
very slight cocoon, usually just above or within the packed ex
crement. The species, kindly determined by Mr. A. R. Grote, 
was many years ago figured by Abbott, who found it feeding on 
Sa1·racenia vm-iolaris, in Georgia. Guenee's descriptions were 
made from these figures, for which reason I append [the more 
technical matter relating to the species is here omitted] a few 
descriptive notes from the living material. It feeds alike on 
S. variularis and S. jlava, and there are two broods year, 
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