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the gases dissolved in natural waters, the conclusion is 
that water freely exposed to the air should, and does, 
contain the proportion .of .gases of the air corresponding 
with the temperature and saline content of the water, 
provided these have not been recently changed. In 
respect of oxygen, all the ascertained facts show that 
if water is found to contain very much less of this gas 
than the saturation-value for the particular tempera
ture in question, a strong presumption is raised that 
the water contains matter undergoing. oxidation. Since, 
however, the water may have recently fallen in tem
perature, the deficiency of oxygen may be only an 
apparent one, due to the fact that equili:brium between 
the atmospheric gases and the dissolved gases has 
not yet been established under the new conditions. 
In such cases, therefore, the point can only be settled 
definitely by determining the nitrogen~the constituent 
which, so far as is known, is not taken up chemically by 
anything in the water. It appears that slow non-tidal 
streams will give unpleasant signs of the presence of 
decaying matter at much higher degrees of aeration 
than deep streams with strong tidal currents. This is 
probably due to a Yariety of causes, such as slowness 
of downward diffusion in the less ,rapid streams, and 
the accumulation of undisturbed mud which, in fer
menting, gives off gases that have but little oppor
tunity o,f being absorbed in their passage upward 
through the layer of relatively still and shallow water 
of the slow non-tidal streams. No fewer than seventy
six references are included in the bibliography of the 
subject given by the author. 

THE Engineering EX!periment Station' of the Uni
versity of Illinois has published a brief report upon 
experiments on the utilisation of pyrites occurring in 
Illinois bituminous coal, drawn up by Mr. E. A. Hol
brook. It appears that some of the Illinois coal seams 
contain bands, nodules, or lenses of pyrites in con
siderable quantity; these are for the most part thrown 
out in the course of getting the coal, and thrown back 
into the goaf, whilst others are !Picked out at the 
surface. The proportion of pyrites - in the coal refuse 
varies from 7½ to more than 40 per cent., and whilst 
it carries too much carbonaceous matter and too little 
sulphur to be ava:lable for sulphuric acid manufacture 
without treatment, it is shown by these experiments that 
by simple crushing, screeI'ling, and dressing by means 
of jigs and tables, it is easy to get a product with 
40 to 45 per cent. of sulphur, with a recovery of So per 
cent. of the pyrites present. Details are given of the 
plant proposed for this purpose and of its first cost, 
whilst an estimate of the cost of operating a plant 
capable of treatit,g 50 tons of crude pyrites in eight 
hours shows a very reasonable working profit. It is 
interesting to find that the possibility of recovering and 
utilising this hitherto waste material is attracting 
attention. 

THE latest catalogue of Mr. F. Edwards, 83 High 
Street, Marylebone, W.1 (No. 379, "Drama and 
Dramatic Art"), is not of very especial interest to 
readers of NATURE, but attention may be directed to 
the following volumes on North American Indian 
tribal customs :-"The' Hako,' a Pawnee Ceremony," 
A. C. Fletcher; "The Mountain Chant, a Navajo Cere
mony," Matthews; "The Sioux Outbreak of 1890 and 
Ghost Dance Religion," Mooney; "Ceremonial of 
Haszelti Dailjis and Mythical Sand Painting of the 
Navajo Indians," Stevenson; "Tusayan Flute and 
Snake Ceremonies " and "Tusayan Snake Cere
monies," Fewkes; "The Zuni Indians; their Mytho
logy, Esoteric Societies, and Ceremonies," M. C. 
Stevenson. 

SIR WILLIAM TILDEN has just completed his· lite. of 
the late Sir William Ramsay, and placed it in the 
hands <i>f Messrs. Macmillan and Co. for publication. 
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OUR ASTRONOMICAL COLUMN. 
FALL OF A METEORITE IN PERTHSHIRE.-On December 

3, at 1. 15, what is stated to be a meteorite struck the 
lodge at ~eithick House, Coupar Angus, which is about 
twelve miles N .E. from Perth. In the Blairgowrie, 
Coupar Angus, and Strathmore districts a noise was 
heard resembling a peal of thunder, an.d at places more 
remote sounds as of a distant explosion were audible. The 
meteorite has been taken to Perth f.or proper examina
tion and analysis. It appears to have been well seen 
by an observer at Edinburgh during its flight. The 
!im~ w'.1s I.IO p.m., and the objert descended at an 
mclmat10n of about 1~

0 from the vertical to the left 
and disappeared in about azimuth 4° W. of N ., at a~ 
estimated altitude of 30°. This agrees very nearly 
with the re<;1uir~d 1irec~ion of a body_ faHing at Coupar 
Angus, which 1s m slightly W. azimuth from Edin
burgh. 

Further information shows that three fragments of 
the meteorite have been found, weighing 22¼ lb. (which 
pen~trated the ground to a depth of 20 in.), 2½ lb. 
(which entered the roof at Keithick Lodge, Coupar 
Angus), and 2¼' lb. (found in a field at Carse Farm 
n~ar Blairgo;Vri~, 6 in. below the surface). Thes; 
pieces were d1stnbuted over a distance of six miles in 
a. S.F:. to N.W. direction, and sufficiently prove the 
d1rect10n of the meteor's motion. 
. From the various observations, now about twelve 
m number, of the luminous. flight of the mP.teorite it 
appears probable that its radiant point was in .ab~ut 
30_2° + 24° .. This position would corresponri in direction 
with the !me of the fallen fragments from Keithick to 
E~sendy. The meteor seei;:ns to have passed over :the 
Firth of Tay, about four miles S.W. of Dundee, and 
at a height of twenty-five miles, and to have entered 
over the Scotch coast from the North Sea near Fife 
Ness, but it is hoped that further observations will 
enable more certain and exact conclusions to be ob
tained. 

A large number of persons witnessed the luminous 
flight_ of the object, and are sending to Mr. W. F. 
Denmng observations from which it is hoped to com
~ute the real path. The meteor was strikingly bril
hant, though the sun shone at the time. 

OBSERVATIONS OF LONG-PERIOD VARIABLEs.-A valu
able series of recent observations of twelve Jong-period 
variable stars. is recorded by M. Luizet, of the Lyons 
Observatory, m the Journal des Observateurs, vol. ii., 
No. 2. Some of the results are collected in the follow
ing table:-

Star 

SS Draconis 
V Urs Min. 
RR Bootis 
AF Cygni 
UU Draconis 
SV Cassiopeire 

No. of No. of 
maxima minima 
observed observed 

9 10 
14 II 
6 
6 
9 

2 

8 

Mags. at 
maxima 

l\fag~. at 
minima 

Period 
in days 

8·6-9·1 0·3-9·5 48·2 
7·8-8·2 8·3-9·1 72·1 
8·2-9·5 12·6-12·8 
6

'8 194·0 
8·o 96·8 

8·8 10·1 Irregular 
7·3-8·4 9·1-10·1 279·4 

The other stars 
Aquilre,. SS Cygni, 
V Cephei. 

observed were UV Draconis, V 
X Herculis, TZ Cassiopeire, and 

MESSIER'S CATALOGUE OF CLUSTERS AND NEBULJE. In 
L'Astronomie for November, M. Camille Flammarion 
gives the first instalment of a systematic review of the 
~03 clusters _and nebul;:e which were in~luded by Messier 
m the earhest catalogue of such objects which was 
compiled. M. Flammarion relates how he came into 
possession of Messier's manuscript, containing .detailed 
remarks on each observation, through good fortune at 
a second-hand bookstall, and he is thereby enabled to 
give the original account of each object. Observations 
commenced by M. Flammarion forty years ago, and 
afterwards continued with the collaboration of M. 
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Trouvelot and others, are to be utilised for a descrip-· 
tive account_ of the Mes~ier obj~cts in. the proposed 
series of articles. Following an interesting b10graphy 
of Messier, a useful list of the objects is given, with 
the original positions and numbers, and positions for 
1900, together with ·the N.G.C. designations. Mi and 
M2 are described in detail in the first article, and each 
is illustrated by a photograph, and by a drawing show
ing the appearance in a telescope of 0·24 m. aperture. 
lt is interesting to note that the present publication 
coincides with the centenary of the death of Messier, 
who died at Paris in 1817, at the age of eighty-seven. 

SCIENCE IN INDIA. 1 

THE report of the Indian Association for the Culti
vation of Science for the year 1915 contains, as 

well as the usual presidential addresses, a miscellany 
of scientific papers, ranging from ai:icient Hindu astro
nomy and the metallurgy of the Rig Veda to modern 
anthropological methods and problems of isomerism. 
Physics and chemistry come in for more attention than 
the biological sciences; in the former category the 
more important contributions are those of C. V. 
Raman and Ashutosh Dey on discontinuous wave 
motion, of S. Banerji on experiments with the ballistic 
phonometer, and of J. C. Ghosh on a new method of 
preparing colloids; in the latter a careful and intelli
gent anaivsis of the vegetation of the mouth of the 
Hugli by ·N. B. Dutt must be mentioned. 

The address of the president, Raja Peary Mohun 
Mukherjee, is a reminder that the association, although 
it has always held the advancement of science by 
research and experiment to be its final purpose, started 
in life with a mission, which it still upholds, for im
parting instruction in the general principles of science; 
though brief, the address abounds in wise reflections 
arid sage advice adjusted particularly to the educated 
youth of Bengal. 

Some of the special addresses allude to the recent 
establishment of a University College of Science in 
Calcutta, and to the opinions expressed in some quar
ters that thereby the association, on its educational and 
investigative side, may now be considered superfluous. 
It is to be hoped that such short-sighted views may not 
meet with any encouragement; for of all the miscon
ceptions that have attended science since it was taken in 
hand by bland official personages that about "over
lapping" makes the most unfortunate departure from 
inceptive truth. So far from being a stumbling.ablock, 
overlapping in the domain of science brings manifold 
strength and quintessential purification, for the more 
widely a scientific theory is tested and . criticised the 
less likely is it to be a source of illusion. 

ALKALI SOILS AND SOIL SOLUTIONS. 
J N any attempt at agriculture in arid or semi-arid 

regions, considerable trouble is likely to arise from 
accumulations of soluble salts at the surface of the 
soil. The trouble is often intensified by irrigation, 
and it may become so serious as to counteract the 
advantages of a ·reclamation scheme that may be satis
factory ;n other respects. In a recent issue of the 
Journal of Agricultural Research, Dr. Breal!eale esti
mates that the losses from this cause have already 
amounted to one hundred million dollars in the United 
States alone, and the evil is by no means checked. The 
soluble salts arise from two causes. Some come direct 
from the weathering of soda feldspars, diorite, etc. ; 
much, however, arises from the circumstance that the 
area was once largely covered by marine lagoons or 

Report of the Indian Association for the Cultivation of Science for the 
Year 1915. Pp. iii+150. (Calcutta: Anglo-Sanskrit Press, 1917.) 
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landlocked seas, the water of which evaporated, leaving 
the salts behind. When the soils are first brought 
under irrigation, the water applied to the higher levels 
is usually excessive in amount, and drains through the 
lower ground, carrying with it in solution considerable 
amounts of the chloride, sulphate, carbonate, and 
bicarbonate of sodium. Calcium carbonate is almost 
invari,ably present in the soil, and both sodium 
chloride and sodium sulphate react with this :to produce 
sodium carbonate, which is much more harmful to 
vegetation than the other salts. The action is, how
ever, reversible, and the addition of calcium sulphate 
to the soil has Jong been a recognised method of re
dL;cing the amount of sodium carbonate. The method, 
however, has not always succeeded, and Dr. Breazeale 
is able to furnish an explanation from his curves show
ing the amount of carbonate formed , from the various 
sodium salts. If the carbonate is arising from the 
interaction of sodium chloride or sodium nitrate with. 
calcium carbonate, then calcium sulphate is effective in 
bringing about the reversal; if it arises from sodium 
sulphate, then calcium sulphate is without effect. 

The study of the soil solution is of great importance, 
both in relation to soil formation and because it is the 
medium for plant growth arid the substratum for 
microbial life. The difficulty is to obtain sufficiently 
large amounts of the true-soil solution. The drainage 
water does not faithfully represent the soil solution, 
soil extracts (using water as a solvent) only yield dilute 
washings of the soils which cannot be concentrated to 
reproduce the original solution, and the centrifuge only 
separates moisture from a soil which <;ontains more 
tlian the optimum amount. A paraffin-oil displacement 
method under pressure has been devised by van Such
telen and Itano, ·which has been used by Mr. J. F. 
Morgan. Some of the result5 obtained are described 
in the June number of Soil Science. The method con
sists of forcing paraffin oil, by means of a high.pressure 
pump, through the soil tightly packed in a cylindrical 
vessel, the pressure being raised so long as moisture 
is expelled, until it reaches 500 lb. per square inch. In 
the case of most soils ample solution for the necessary 
analytical work is obtained-from sandy soils as much 
as 74 per cent. of the moisture present-and a large 
amount of solution is yielded without its coming in 
contact with the oil. From the results of his experi
ments the author concludes that the method furnishes 
a fair representative of the solution as it exists in the 
soil. Successiv,e portions of the same extraction vary 
cnly slightly in physical properties, but to a consider
able ,extent in the various forms of nitrogen (am
monia, nitrite, and nitrate). In the different soil solu
tions phosphoric acid is fairly constant, but calcium. 
magnesium, and potassium vary, as do the forms of 
dtrogen. The obtaining ,of a soil solution by the 
method is limited to the moisture content of the soil, 
and depends upon the type of the latter, since all soils 
are not entirely penetrated by the oil. Work Mr. 
Morgan has in progress indicates that the method fur
nishes a valuable index of the microbial changes in 
the soil. 

LOCAL NATURAL HISTORY SOCIETIES. 

T HE report of the Winchester College Natural His
tory Society for 1915-r7, edited by its president, 

the Rev. S. A. McDowall, shows that a considerable 
amount of active work is being done ,by the members. 
Mr. McDowall himself is interested in natural orchid. 
hybrids. and he has succeeded in infecting the older 
members of the society year by year with his enthu
siasm; the present report contains valuable notes by 
H. McKechnie and D. G. Lowndes, with five Rood 
half-tone plates. The former also has an interesting 
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