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spot seen on that occasion attained a latitude of 40°, a circum
stance for which there are only a very few recorded precedents. 
Besides these spots mentioned by Father Perry some much 
larger groups have also been seen at a less but still considerable 
distance from the equator. Thus on July 26 and 27 a group was 
noticed in lat. 24° S., while another and more important group 
in nearly the same latitude was observed during three successive 
rotations in August, September, and October. Bearing in mind 
that the mean distance from the equator of all spots in 1888 was 
scarcely more than 7°, and in the first five months of 1889, but 
little more than 5°, these outbreaks in high latitudes become 
very significant; and taken with the marked increase in number 
and size of spots during the months of June, July, August, and 
September, a, compared with the earlier part of the year, point 
to the minimum being definitely passed. If this be so, the 
period of quiescence has been decidedly shorter, the run clown 
from maximum swifter, and the turn towards recovery sharper 
than in the preceding cycle. Judging from the form of the spot 
curve on previous occasions when a short period of minimum 
has followed a maximum of low intensity, as was that of 1883, 
we !Day expect that the revival will be rapid, and the next 
maximum a strongly marked one. 

PROPOSED MEMORIAL OF DR. JOULE. 

A PUBLIC meeting was held on Monday in the Mayor's 
parlour at the Town Hall, Manchester, for the purpose of 

considering the proposal to erect a memorial of the late Dr. 
James Prescott Joule. The meeting was convened in response to 
a memorial influentially signed by residents in Manchester, 
Salford, and the neighbouring country who desire that the 
"deep sense of the benefits conferred on mankind for all time, 
as well as of the great honour which accrues to this district, by 
the scientific work of the late James Prescott Jouie should be 
marked by the erection of some durable memorial of him in the 
city." The meeting was very numerously and influentially at
tended. The Mayor of Manchester presided, and amongst those 
present were Sir H. E. Roscoe, l\I. P., Mr. J. 'N. Maclure, 
M.P., Dr. W ard (Vice-Chancellor of the Vicioria University), 
Dr. Greenwood (Principal of the Owens College), Prof. Osborne 
Reynolcls, .Prof. Munro, Dr. Tatham, Mr. F. J. Faraday, and 
many others. 

A number of letters of apology for absence were read. Lord 
Derby wrote from London :-

" I cannot attend the meeting on Monday in aid of the Joule 
memorial, having business here, but I heartily sympathize with 
the object, and will with pleasure contribute." 

Mr. William Mather wrote:-
" When the beautiful simplicity of Dr. Joule's life and 

character are regarded in conjunction with the world-wide fame 
his labours have acquired among the greatest intellects of our 
time, we in Manchester must feel that om late fellow-citizen's 
memory deserves to be kept ever fresh in our midst by a 
memorial alike worthy of this city and of the imperishable 
renown which Dr. Joule has won. Those of us who apply 
science to industry are deeply indebted for the means through 
which we work to the original thinkers who put the laws of 
Nature into our hands with clear definitions as to their purposes. 
I trust this sense of indebtedness may be felt throughout this 
district, and that funds may be generously supplied to enable the 
committee to raise a memorial amply testifying to our gratitude 
and to our admiration for the late Dr. Joule. 

The Bishop of Manchester wrote :-
" I greatly regret that I am prevented by an engagement from 

attending the meeting in connection with the proposed memorial 
to Dr. Joule. I think that it would be an honour to any town 
to be the birthplace and home of the man who first proved the 
truth of the great principle of the conservation of energy. I 
most heartily sympathize with the movement which the meeting is 
called togetherto initiate, and I shall verygladlygive a contribution 
to any fund which may be to-day established or recommended." 

The Mayor, having spoken of the relations between Manchester 
and science in past time ,, said the scientific work of Dr. Joule 
had rr,ade the name of Manchester famous throughout the world, 
not merely as that of a great industrial and trading city, but as 
a centre of intellectual culture and home of genius. This great 
man was born in Salford, but he learnt his science as a boy from 
Dr. Dal!on , in George Str , et in this city. There, he, for a 
period of nearly half a century, found the congenial society which 
stimulated his genius. He read many of his papers there ; his 

experiments were performed in this city ; and to the encl he con
tinued to reside in the suburbs, in a quiet and unosten!atious way, 
his riches truly consisting, not in the extent of his possessions, 
but in the fewness of his wants. The last generation honoured 
the memory of Dalton by a statue in marble by Chantrey, which 
was considered to be one of the most beautiful works of art in 
the city, and it was suggested that they should show their appre
ciation of Dalton's great successor in a similar way. 

Mr. Oliver Heywood moved :--
" That this meeting desires to mark its deep sense of the 

benef ts conferred on mankind for all time, as well as of the 
great honour which has accrued to this district, by the scientific 
work of the late James Prescott Joule, by the erection of a 
durable memorial of him in Manchester, in the form of a white 
marble statue." 

Sir H. E. Roscoe, M.P., said he felt it a pleasure and an 
honour in more ways than one to be asked to second the resolu
tion, because, in the first place, he was one of the oldest scientific 
friends of the man whose memory they had met to honour, and 
because it had been his privilege not only to become acquainted 
with his important scientific labours, but to enjoy the friendship 
of one who might truly be said to have been a typical man of 
science, the simple straightforward searcher after truth for its 
own sake and that alone. Another reason was a more personal 
one. On the occasion of his first public utterance in Manchester, 
now more than thirty-two years ago, when he read his inaugural 
address on taking up the duties of the Chair of Chemistry in the 
Owens College, he drew attention to the great work accom
plished by Joule. This was, so far as he could learn, the first 
occasion on which Joule's work and its importance was brought 
publicly before a Manchester audience, and he remembered as if 
it were yesterday being asked by several Manchester friends who 
this Dr. Joule was of whom he had spoken in such high terms, 
and what was the great discovery he had made. And then he re· 
membered that, after explaining as well as he could to unscientific 
people the meaning of the mechanical equivalent of heat and 
the conservation of energy, he added in joke, in order to impress 
the matter on minds unaccustomed .to deal with subjects scien
tific, that in the good time coming Manchester would be immor
talized, not, as they thought, by being the seat of the cotton 
trade, but rather as being the place where John Dalton worked 
out the alomic theory of chemistry, and James Prescott Joule 
placed upon a sure experimental basis the grand principle of the 
conservation of energy. Since that time many r hings had hap
pened, many changes had occurred, and the knowledge of Science 
and her doings was more widespread. We had acknowledged 
our indebtedness to Dr. Dalton, and we were now met to con
sider how wt.! could best do the same for Joule. The memorial 
which had been presented to the Mayor was of itself proof 
that Manchester was anxious to recognize merit such as that 
of Dr. Joule, and to acknowledge that services thus quietly and 
unostentatiously rendered were sometimes of far greater value to 
the State than those about which much more was heard. This 
was not the occasion nor was that the place to enter into an 
elaborate discussion of Joule's scientific labours. It was sufficient 
now to remember that, just as Lavoisier, more than a century 
ago, proved the indestructibility of matter, so Joule nearly half a 
century ago proved the indestructibility of energy-that we could 
no more destroy or create energy than we could create or destroy 
matte r. And "thereby hangs a tale" --a tale so interest ing that 
it would take long to tell it; a tale so far-reaching that it con
cerned every great industry ; a tale so important that without it 
all the modern applications of scientific discovery to the daily 
wants of mankind could not have been made. The events 
which formed the incidents in this tale had happened in our 
midst, and had taken place so quietly that but few hacl known 
of their existence. Like many great discoverers, Joule was far 
in advance of his time ; and even the results of his most im
portant research, that on the determination of the mechanical 
equivalent of heat, met with opposition, and were received with 
incredulity by men who ought to have known better. Indeed, it 
was an open secret that when Joule's firs! p,peron this subject, an 
abstract of which had been read at the Cork meeting of the British 
Association on August 21, 1843, was presented to the Council of 
the Royal Society for publication in their Transactions, some of the 
members of that learned body openly expressed their opinion 
!hat the paper was nonsense from beginning to end, that the 
author, who was a mere amateur, living in some remote and 
rather uncivilized part of the country, out of the charmed circle 
of metropolitan and professional science, had been entirely 
mistaken, because he had, forsooth! neglected the whole question. 
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of friction, and had g ,,t hold of an absurd idea that the vilue, of 
the various so-called impJnderables cottld be expressed in 
quantitative terms, the one of the other. Fortu:ia\ely for the 
credit of the R oyal Society, someone m ,re far-s eein~ than the,e 
critics, expressed the opinion that the Council hai better take 
care wh:tt it was abJu', because if they acted on these ideas 
they might find that they, the highest scientific trih:rna\ in the 
country, had refused to publish tb.e most im :nrtant scientific 
discovery of the century, an i one which had already been 
received with acclamation by all Continental scientific authorities. 
And so the celebrated paper on the mechanical equivalent of 
heat was printed, seven years after its first announcement, in the 
Philosophical Transactions for 1850. But while this, with its 
immediate relations, was Joule's magnum opus, other portion, 
of his work were of scarcely less importance, and to one only of 
these did he (Sir Henry) wish f,r a moment to revert, as it 
touched on a fundamental principle in the science of 
chemistry, and was therefore specially interesting to himself, 
whilst it served to show the wide area which Joule's re
searches covered. On January 24, 1843, Joule read a 
paper before the Literary and Pliilosophical Society in their 
rooms in George Street, hallowed by the memory of Dalton, 
entitled, "On the Heat evolved during the Electrolysis 
of \Vater." The results of this apparently trivial research 
were of the highest importance, as establishing the heat equiva
lence of chemical action. Dulong, in France, had alr:!ady de
termined the amount of heat evolved during combnstion, but he 
did not compare this with the heat evolved by the same com
bustion in the battery or elsewhere, and J ou!e',; discovery 
described in the above papers, was, that the heat which dis'. 
appears during separation of the chemirnl elements was eqnal to 
that which made its appearance during their c,imbination, on 
the principle that action and reaction were equal and opposite. 
And this was the discovery which established the law provin"' 
that chenical action was dtte to the clashing of the atoms, and 
that the same law_s applied to those atoms singly as they did to 
the.n when taken m the aggreg.~!e, thus showing that chemistry 
was a Lrnnch of molecular phy ;1cs. He trusted he had given 
good grounds for the acceptance by that m ,eting of the resolu
tion he moved. He would humbly sugr:est that n 1thin" short of 
a similar memorial to that erected to D.ilton ought to 

0

b= raised 
in Manchester in recognition of the labo~trs of J onle. They 
had statnes of Cob len, of Dalton, and of gooJ Bish ::, p Fraser ; 
they won Id soon have one of Bright. Let them not place J oal e 
in any less conspicuoas position, for his work was as glorious a; 
any of theirs. Let us have a marble statue as a companion to 
that bc"autiful one of Dalton, by Chantrey, in octr Town Hall, 
and let us have a replica of it in bronze to place on our Infirm
ary flags, so that all who passed for generations might say, 
'"That is the statue of our great Manchester man of science, James 
.Prescott Joule, who did work in our mid st not less important 
than that of his master, John Dalton, whose statue is hard by; 
both men were honoured by their contemporaries, and are even 
more honoured by us who follow them." 

Prof. Osborne Reynolds, in supporting the motion, expressed 
regret that they had not present with them Sir William Thom
son, who fought the battle with Dr. Joule. Sir Willia ·n had 
written a letter, in the course of which he said : " Manchester 
is certainly, of all cities in the world , to be envied the honour of 
being able to erect a monument to Joule as one of its own citi
zens.'' Professor Reynolds also made a statement as to the 
action which had been taken by the Manchester Literary and 
Philosophical Society, with whom the proposal for a memorial 
of Dr. Joule originated. 

On being put to the meetin;::, the motion was unanimously 
adopted. 

Mr. Alderman W. H. Bailey moved the appointment of the 
following Committee to raise, by public subscription, a sufficient 
sum to carry the above resolution into effect, viz. :-Cbairman
the Mayor of Manchester; Treasurer -Oliver Heywood; 
Thomas .A,hton; the Ven. Archieacon Ans,in; Sir William 
Cunliffe Bro:>ks, Bart., M.P. ; Alderman W. H. B~iley; Rev. 
St. Vincent l:leechey; C. H . Bayley; Dr. James Bottomley; 
\Villiam Brockhank; J. H. Bu,cton: Rev. L. C. Casarte\li; 
Counc;llor George Clay ; R . S. D~le ; Prof. W. B·->y<l D.1w
kins;; Mr. Thomas Diggles; Samuel Dixon, President of the 
}[rnchester S:>ciety of En g;i neers ; F. J. F.1ra1.ay, Hin. 
Secret ,ry of the Mmchester Literary and Pailosophical Society; 
Lavington E. Fletcher; R. F. Gwyther, H on. Secretary of 

,:h= M mchester Literary and Philosophical S '.lc iety ; S1m·.1el 

Gratrix; Principal J. G. Greenwood ; William Grimshaw; 
Charles J. Galloway ; Sir W. H . Houldsworth, Bart., M. P. ; T . 
C. Horsfall; Dr. Charles John Hall; Thomas Harker; Henry 
H . Howorth, M. P.; William W. Hulse; Henry P. H olt; 
I saac Hoyle, M. P. ; Dr. Edward Hopkinson; Canon Hicks; 
James Jardine, High Sheriff of Cheshire ; W. H. J ohnson ; 
Thomas Kay ; George King; Thomas Kay ; Horace Lamb; 
Sir Joseph C. Lee; Ivan Levinstein; J. W. Maclure, M.P.; 
C'.luncillor J. D. Milne; James Cosmo Melvill; Councillor 
Alexander M 'Dougall, Jun. ; Robert Montgomery; Dr. Morgan ; 
William Mather, M.P.; Ludwig :\fond (V.P. Chem. Soc.); 
Prof. J. E. C. Munro; Francis Nicholson ; Councillor Charles 
O'Neill; Henry D. Pochin ; W. 0. Pooley; Sir H. E. Roscoe, 
M. P., ; Dr. Ransome; Prof. Osborne Reynolds; Henry 
Slatter ; Dr. Schunck ; Prof. Schuster; Councillor Dr. Henry 
Simpson; Colonel Thomas Sowler ; William Thomson ; 
Alderman Joseph Thompson ; Councillor S. Chesters-Thompson ; 
E. Leader Williams; Professor A. W. War<l; Thomas Worth
ington; Rev. Canon Charles vV. Woodhouse. Convener of 
first meeting, Prof. Osborne Reynolds. In his remarks in 

, support of the motion, Mr. Bailey said that speaking as an ex
' President of the Manchester Society of Engineers he could testify 

that, however slow many people might have been to acknowledge 
Dr. Joule's work, the Society of Engineers had never forgotten 
Dr. Joule's labours and the benefit which those hbours had 
conferred on the engineers of this country and on the industries 
of the world generally. 

The mJtion was seconded by Colonel T. Sowler and un
animously adopted. 

A vote of thanks to the Mayor for presiding and for the use of 
his parlour, .accorded on the motion of Prof. Ward, seconded by 
Mr. C. Bailey, brought the proceedings to a close. 

HOW PLA NTS MAINTAIN THEMSELVES IN 
THE STRUGGLE FOR EXISTENCE. 1 

QR~HNARY English scenery, so full o_fqui_et and so suggest-
ive of repose that one may not rea•ltly discover signs of a 

struggle for existence. In tropical scenery these signs are so 
clear that they have been recognized again and again by every 
thinking naturalist _who _has ever visited tropical regions. 

Any comprehensive view of the phenomenon of life upon the 
globe clearly points to the one conclusion that all Nature is in 
a perpetual state of desperate warfare, and the keynote of this 
address must be : the utter remorselessness of Nature, the care 
for self; the absolute disregard for others. In all cases the 
weakest goes to the wall. 

Evidences of StrugRle for Existen,e in the Plant TVorld. 
Ficus parasitica. Seed dropped by bird germinates on fork 

of some tree, e.g. the jack fruit (A rtocarpus integrifo!ia) ; sends 
long root into soil ; gradually spreads itself over, and suffocates 
the unfortunat(' foster-mother. 

Herac!eum giganteum. Allowed to seed itself freely. On 
June I, 1839, 573 seediings had g-erminated ; on August 19, 
105 remained! the missing ones having been killed by the more 
vigorous surv1 vors. 

Bertlwlletia excelsa_ Fifteen to twenty-four Brazil nuts are 
contained in each frnit, the fruit heing indehiscent. All seeds 
germinate at once. The most vigorous gets first through a small 
hole at the top to the open air, and strangles and feeds upon all 
the rest. 

What Plants strugfle for. 
Plants struggle for two main objects-viz. their own nntrition, 

and the repro,luction of their species by means of offapring, 
which they_ ]~ave behind them, and for which they make ade
quate prov1s10n. The two master functions, nutrition and re
production, often stand out clearly marked the one from the 
other-_e.g. in the Talipot palm (Co,-ypha umbmculifem ), where 
the period of_ leaf-bearing is succeeded by the period cf fruiting, 
the latter berng accompanied hy the final death of the whole 
plant. 

l.-NUTRITJON, 

Protective Adaptations associated with the mainly Nutritive 
Organs. 

(1) .llfechanical contrivances. Large forest trees (often 200 
feet high) have buttressed trunks, e.g. Canarium commune. 

r Abstract furnished by the Author, Prof. Walter Gardintr of a lecture 
delivered at the Newcastle meeting of th~ British Ass:-ciation. J 
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