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THE annual meeting of the Royal Society 
of Canada opened a t  Otiawa on the 14th 
ult. and closed on the 17th. Mr. J. M. Le 
Moine, the n7ell known historian and friend 
of Parkman, presided. .This institution, 
which was founded in 1852by the Marquis 
of Lorne, then Governor-General of Can- 
ada, consists of four sections, of which two 
are entirely scientific-the third being de- 
voted to the mathematical, physical and 
chemical sciences; the fourth to the geo- 
logical and biological sciences. The first 
and second have also a scientific element, 
for though nominally set apart for English 
anci French literature, respectively, they 
admit, under the head of archeology a 
class of subjects that are not unrelated to 
important branches of science. During the 
recent session, for instance, three papers of 
a scientific character were presented in the 
second section : ' The present position of 
American Anthropology,' by Professor John 
Campbell, LL. D., of Montreal ; ' Religion 
and Aerolites,' by Mr. Arthur Harvey; and 
(An Iroquois Condoling Council,' by the 
venerable ethnologist, Mr. Horatio Hale. 
Those who are acquainted with Mr. Hale's 
excellent monograph, 'The Iroquois Book of 
Rites,' in Dr. Brinton's ' Library of Abo- 
riginal American Literature,' will not be en- 
tire strangers to the subject of Mr. Hale's 
paper. 

Of the papers of the scientific sections, 
the first read in Section 3 was the presiden- 
tial address of Dr. Harrington (1fcGill Col- 
lege), which dealt with a subject of consid- 
erable interest. Professor Harrington urged 
the necessity of using absolutely pure ma- 
terials in chemical operations where the ob- 
ject was to establish f o r i ~ l u l ~ .  The address, 
which was illustrated by abundant exam-
ples, gave rise to an interesting discussion, 
in which Mr. T. Macfarlane, chief analyst 

of the Dominion; Professor Goodwin, of 
Kingston, Ont., ancl Dr. Ells, of Toronto, 
took part. Professor Harrington also read 
a paper on ' The Chemical Composition of 
Andradite from two localities in Ontario.' 
I t  gave the results of the examination of a 
black garnet, occurring in association with 
the magnetic iron ore of the Paxton mine, 
Lutterworth, Ont., and of a brown andra- 
dite present in the nepheline syenite of 
Dungannon, Ont. Of these andradites the 
former was found to be free from titanium, 
the latter to be titaniferous. 

Other papers read in Section 3 were the 
following : 'A short essay on an attempt to 
measure the relative easterly and westerly 
transmission lines through an Atlantic ca- 
ble,' by Professor C. H. McLeod (McGill 
College); ' On the estimation of Starch,' by 
Mr. Thos. Macfarlane, Ottawa ; ' Viscosity 
in Liquids and Instruments for its Measur- 
ment,' by Mr. Anthony McGill; ' Periodi-
city of Aerolites,' by Mr. Arthur Earvey, 
Toronto; 'On Some Applications of De 
Moivre's Formulq '  by Professor F. N. 
Dupuis, Queen's College, Kingston, Ont.; 
' On the Hypotheses of Dynamics,' by Pro-
fessor MeGregor, of Dalhousie College, Hali- 
fax. I n  a former paper Professor McGregor 
had tried to express the ordinary hypotheses 
employed in dynamics in a form suited to 
the conception of bodies as consisting of 
particles acting upon one another at  a dis- 
tance. I n  the later paper he endeavors to 
express those hypotheses in a form suited 
to the conception of bodies and intervening 
media, as consisting of parts which act 
directly on one another only across sur-
faces of contact. 

I n  the 4th Section Sir J. William Daw- 
son, of Montreal, read a ' Note on Tertiary 
Fossil Plants from the vicinity of the City 
of Vancouver, B. C.' This important 
paper related to a series of beds holding 
lignite and vegetable fossils and estimated 
at  3,000 feet or more in thickness and oc- 
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curring in the southern part of British 
Columbia, between Burrard Inlet and the 
United States boundary. These beds, which 
have been noticed in the Reports of the 
Geological Survey by Dr. G. M. Dawson 
and the late Mr. Richardson, are believed to 
be newer than the Cretaceous coal-measures 
of Nanaimo and Comox, and probably 
equivalent to the 'Puget group' of the 
United States geologists in the State of 
Washington. Collections of the fossil plants 
have been made at  various times by officers 
of the Geological Survey, and more recently 
by Mr. G. F. Monckton, of Vancouver, who 
placed his material in the hands of the 
author, along with that previously en-
trusted to him by the Geological Snrvey. 
The species contained in the several col-
lections are mentioned in the paper, and 
are compared with those of the Puget 
group, as described by Newberry and Les- 
querenx, and with those of other localities 
in British Columbisb and the United States. 
The conclusion as to the age of the flora is 
similar t o  that arrived a t  by Newberry for 
the Puget flora, making it equivalent to the 
Upper Laramie or Fort Union group. I t  
thus intervenes in date between the Upper 
Cretaceous of Naaaimo and the Oligocene 
or Lower Miocene of the Similkameen dis- 
trict, and is therefore of Eocene age, filling 
a gap hitherto existing in the mesozoic 
flora of the West coast. Much, according 
to Sir W. Dawson, still remains to be 
known of this interesting flora, and as the 
formation containing it, which seems to be 
estuarine in character, extends over a wide 
area in British Columbia and Washington, 
and is of considerable thickness, more es-
pecially in its extension south of the Cana- 
dian boundary, i t  may ultimately be shown 
to include several sub-divisions represent- 
ing the long interval between the Cretaceous 
and the Middle Tertiary. 

Mr. J. F. Whiteaves, paleontologist of 
the Geological Survey, Ottawa, read an in- 

teresting ' Note on the occurrence of Prim- 
noa Reseda on the coast of British Colum- 
bia.' The main value of Mr.TVhiteaves' paper 
lies in the fact that Primnoa Reseda ( a  tree- 
like Alcyonariaq coral), though known for 
over a century as occurring in the Atlantic, 
has not hitherto been with certainty as-
signed a Pacifiq habitat. Dr. R. T i .  Ells 
and Mr. A. E. Barlow presented a joint 
paper on ' The Geology of the proposed Ot- 
tawa Ship Canal,' the route of which is of 
unusual interest from a geological, as well 
as historical and commercial, point of view. 
A contribution to the history of botanical 
research on this continent was offered by 
Prof. (Mgr.) Laflamme, of Lava1 Univer- 
sity, who seeks an  answer to the question, 
'Where did J. Cornnt, who published his 
Canadensizim Plantarum Historia in 1635, ob-
tain the specimens from which he wrote his 
descriptions, and by whom were they trans- 
ported to Europe?' Mr. G. U. Hay dis- 
cussed 'some variations in Epiqceu repens.' 
Dr. G. F. Matthew, of St. John, New 
Brnnswick, continued a series of studies on 
the organic remains of the Little River 
Group in that province. Dr. Wesley Mills 
(McGill College) presented a series of 
papers embracing results of investigations 
into the psychology of the dog, the cat, the 
rabbit, the guinea pig and certain birds, 
with corresponding physical indications. 
The papers also compared the mongrel with 
the pure-bred dog ; the dog with the cat, the 
rabbit with the guinea pig, etc. These in- 
quiries were conducted with extreme care 
with the aid of the best equipment for ob- 
servation and experiment. 

One of most important of the scientific 
papers contributed to the Society was pre- 
sented, not in section, but before a public 
audience. Prof. John Cox, M. A. (Cantab), 
late fellow of Trinity College, Cambridge, 
and MTilliam C. McDonald Professor of 
Experimental Physics in McGill Univer-
sity, Montreal, had been asked to give a 
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public lecture on Thursday evening the 
16th inst., in connection with the Royal 
Society's meeting. Prof. COX has a gift too 
rare with men of science, and most precious 
to him whose chosen path of research leads 
him into selce osczwe of abstruse problems 
where for the many no light shines-the 
gift of clear and eloquent exposition. His 
subject was 'Unsolved Problems in The 
Manufacture of Light,' and, in order to illus- 
trate it worthily, he had brought with him 
from Montreal the admirable apparatus of 
his laboratory necessary for a series of exper- 
iments and lantern views. He was assisted 
by Messrs Barnes and Pitcher, and the large 
and cultivated audience gathered in the 
hall of the Normal School listened enrap- 
tured as he made plain mysteries that most 
of them had regarded as impenetrable. 
After referring to the time-honored sources 
of light-the candle, oil lamp, gas, Auer 
light, and the lime light-and showing t,hat 
each cpnsisted in heating something till i t  
was incandescent, the lecturer pointed out 
that none of these gave an efficiency of more 
than one per cent., the only scientific sys- 
tems of combustion being the Auer light 
and lime light. The modern methocl of elec- 
tric lighting dated from Sir Humphrey 
Davy's first production of the arc, with a 
battery of 2,000 cells. The current thus 
produced was still ample to heat refractory 
substances to incandescence, but as zinc and 
acid were many times as expensive as coal 
and air the light could not come into prac- 
tical use until the invention of the dynamo 
forty years afterward. With the dynamo 
the modern system was completed, and con- 
sisted of three stages-the steam-engine, the 
dynamo and the lamp. The purpose of 
the lecture was to show that in the steam- 
engine and the lamp there is still an enor- 
mous waste. After pointing out that light 
was not created but was produced by the 
conversion of energy, and explaining the 
nature of energy as stored up in coal, Prof. 

Cox dealt with the three stages in detail. 
''The conversion of the coal-energy into the 
mechanical energy," he said, " is of course 
effected by the steam-engine, but in practice 
not more than from 7 to 16 per cent. of the 
energy stored in the coal can be extracted by 
the steam-engine, and theoretical considera- 
tions fix an absolute limit to the perfection of 
the steam-engine, showing that we can never 
hope to convert so much as 30 per cent. of 
the energy of coal by any form of heat- 
engine. This is one unsolved problem in  
the manufacture of light-unsolved but still 
capable of solution if some means of extract- 
ing energy from coal otherwise than by heat, 
and more like the methods used in burning 
zinc in a battery, can be discovered. At 
present we are recklessly wasting our coal 
supplies, and posterity will have a serious 
grievance against us for squandering these 
priceless stores." 

I n  the second stage of the process, the 
dynamo, though so recently invented, is 
already nearly perfect, and scarcely any 
energy is lost in its conversion by the 
dynamo into an electrical current. TVe 
reach the third stage, that is, the lamp, 
with some 7 per cent. of the original energy 
still available. The lecturer here showed 
a number of interesting experiments t o  
prove that the only form of energy useful 
in producing vision consisted of a short 
series of very minute waves, ranging from 
the forty-thousandth to the sixty-thous-
andth of an inch in length, and that to pro- 
duce these our only means at  present was 
to heat the molecules of some substance, 
whereby we were compelled to waste the 
greater part of our efforts in producing heat, 
which was worse than useless, before we ob- 
tained the luminous rays. ' (Here then," 
said Professor Cox, " is the second unsolved 
problem, since even in the incandescent 
lamp and the arc lamp not more than from 
three to five per cent. of the energy supplied 
is converted into light. Thus, of the original 
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store in the coal less than three parts in a 
thousand ultimately become useful. I n  the 
last six years, hon-erer, some hint of means 
to overcome this difficulty has been obtained 
fro15 the proof by 3Iax11-ell and Hertz that 
light is only an electric mdiatiou. Could 
we produce electric oscillations of a suffi-
cient rapidity we might discard the mole- 
cules of matter and directly nlanufacture 
light without their intervention. To effect 
this we must be able to pyoduce oscillations 
a t  the rate of five hu~ldred billions per 
second. Tesla has produced them in 
thousands and millions per second, and 
Crookes has shown how by iueans of high 
vacua to raise many bodies to brilliant fluor- 
escence a t  a small expense of energy." 11-
lustrations of these processes having been 
given, the lecturer concluded : " Tliese are 
hints toward a solution of the problem, but 
give no solution as yet. Professor Langley 
states that the Cuban firefly spends the 
whole of its energy upon the visual rays 
without wasting ally upon heat, and is some 
four hundred times more efficient as a light 
producer than the electric arc, ancl even ten 
times more efficient than tlie sun in this re- 
spect. Thus while at  present we have no 
solution of these important problems we 
have reason to hope that in the not distant 
future one may be obtained, and the human 
inventor may not be put to shame by his 
insect rival." 

At the general final meeting on Friclay 
(1 7th inst) it was moved by Dr. Sandford 
Fleming, C. 31. G., of Ottawa, and seconded 
by Sir TITilliam Dawson, F. R. S., that the 
Royal Society of Canada was of opinion that 
it is in the interests of science and seamen 
in all parts of the ~f-orlcl tliat a final de- 
termination be speedily reached regarding 
the unification of the nautical, astronomical 
and civil days, so that all may begin erery- 
where a t  midnight, and that as the proposal 
call with least difficulty be carried into 
effect on January lst,  1901, the Council 

be requested in the name and on behalf of 
the Society to adopt such measures as may 
be considered expedient to bring about the 
desired result. This is a subject to n-hich 
Dr. Sandford Fleming has devoted much 
and fruitful attention. 

The follo~ving officers were elected for 
the ensuing year: President, Dr. R. S. C. 
Selwyii, C. 11.G., F. R. S., ex-Director of the 
Geological and Natural History Surrey ; 
T'ice-President, the Archbishop of Halifax, 
Dr. OIBrien ; Secretary, Dr. J. G. Boarinot, 
C. 11. G . ;  Treas~zrer, Prof. J. Fletcher. 
Prof. Bovey, Dean of the Faculty of h p -  
plied Science, BIcGill University, was chosen 
president of the third section :Prof. Dupuis, 
of Queen's College, Kingston, Out., T'ice- 
President, and Capt. E. Deville, Snrue~-or- 
General of the Dominion, Secretary. I11the 
fourth section, the following choice was 
made : President, Prof. Tl'esley AIills, 31. 
A., 31. D., hXcGill Uiliversity ;Vice-Presi-
dent, Prof. Penhallon-, B. Sc., of tlle same 
institution ; Secretary, Dr. Burgess, Super- 
intendent of the Protestant Illsane Asylum, 
T'erdnn, near Montreal. J. T. C. 

CORRESPOATDE-?'CE. 

YOLCAKIC DUST IS TTTAH AKD COLOR-4DO. 

SCIENCEof April 26th contains an article 
by H. TIT. Turner, of TTashington, D. C., 
upoil ' T'olca~zicD~tsti ) ~Texcts.' I t  may perhaps 
be of interest to some of tlle readers of SCI- 
ESCE to learn that large deposits of volcanic 
dust occur in Utah. and also in the extreme 
north~vestern portion of Colorado. I n  the 
year 1890, while I n-as a professor in the 
University of Tltah, my attention was called 
to ail extensive cleposit of a gragish-~r7hite 
substalice near Stockton in the Oqniryh 
range of mountains, some sixty miles south- 
west of Salt Lake City, by Mr. Ben Johnson 
of that place. TTpoll examination I found 
it to consist allnost n-holly of microscopic, 
transparent, siliceous flakes of various, ir- 
regular forms, one of tlle most conlnloil be- 


