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August, was 3-72 inches, which has only been smaller in 
three previous summers since 1841. There were during 
the summer two periods of absolute drought-twenty-three 
days from July I to 23, and seventeen days from August 
2 to 18. Rain fell on 156 days during the year; December 
had twenty-three wet days and November t~enty. 

In the Ebbw Vale Sir Alexander Binnie measured 
29-23 inches of rain from October 18 to December 31, and 
d~ring the_ whole of this period there were only nine days 
without ram. 

The duration of bright sunshine at Greenwich was 1780 
hours, which is 425 hours in excess of the average of the 
past thirty years, and is the brightest year on record since 
1881; the next brightest year was 1906, with 1735 hours. 
July had 335 hours' sunshine, which is the sunniest month 
since the establishment of sunshine records in 1881. The 
duration of sunshine was in excess of the average in each 
month, with the exception of January and March. 

CHARLES HARDING. 

OBSERVATION OF SOLAR HALOS IN 
AFRICA. 

AN optical phenomenon is reported by a correspondent 
from Elobey Island, lat. 1° N., long. 9° 30' E., in 

the Gulf of Guinea. On ·october 11, 1911, between I and 
2 p.m., he observed " a large light, of different colours as 
the rainbow, encircling the sun, and at times only visible 

2. 

I0.30A.M. MOON. 

on the east side and 
sometimes only on 
the west of the sun, 
and at 2 p.m., our 
t i m e, disappeared 
altogether." During 
this time the sky 
was covered with 
swiftly passing small 
clouds, and shortly 
after the disappear-

2, ance of the pheno
menon heavy rains 
began to fall. With
out information as to 
the angular diameter 
of the ring or the 
order of the colours 
it is not possible to 
say · with certainty 
whether it was a 
halo or a corona, but 
its appearance with 
low clouds makes it 

probable that the phenomenon was a corona. The 
corona sometimes appears round the sun when it 
shines through thin cloud or mist. It is coloured, red 
being outermost, and several successive sets of coloured 
rings are usually formed. They are clue to the diffraction 
which the light undergoes in passing among drops of which 
the cloud is composed. The radius of the first ring of the 
corona varies from 1° to 3°, accord.ing to the size of the 
drops, and radii of the others are successive multiples of 
that of the first. As the drops of water in the mist or 
cloud become larger the rings grow smaller. Their 
diminution consequently implies approaching rain. 

Six days after the observation at Elobey Island, on 
Octob.er 17, the combination of halos shown in the 
diagram was observed by Mr. J. G. Orchardson at 
Kericho, in British East Africa. The halos I and 2 are 
probably the two of most common occurrence, with radii 
of about 22° and 46° respectively. The altitude of the sun 
at the time of the occurrence was presumably about 65°-
700, and for this altitude the horizontal circle through the 
sun, on which mock suns are usually found, would just 
touch the larger halo and appear to have its centre on the 
smaller halo. This ring would be produced by reflection 
at the vertical faces of ice crystals in the higher atmo
sphere. It seems most likely that this is the origin of 
ring No. 3. If, however, the circle had been parallel with 
the horizon, it is probable that the fact would have been 
mentioned by the observer. The other possibility is that 
the circle was a secondary halo formed about a mock sun 

NO. 2202, VOL. 88] 

in the same way as the 22° halo is formed about the sun 
itself. Such secondary haloes are very rare. The position 
of the mock sun which could produce one in the present 
case would be at the point where the vertical through the 
sun met the halo of 22° either at the zenith or half way 
between the horizon and the zenith. In the former case 
the secondary halo and the mock sun ring would coincide. 

PRIZES PROPOSED BY THE PARIS ACADEMY 
OF SCIENCES FOR 1913. 

GEOMETRY.-The Francmur prize (1000 francs), for 
discoveries or works useful to the progress of pure or 

applied mathematics ; the Bordin prize (3000 francs), for 
improving in some important point the arithmetical theory 
of non-quadratic forms. 

Mechanics.-A Montyon prize (700 francs), for inventing 
or improving instruments useful in agriculture or the 
mechanical arts or sciences; the Poncelet prize (2000 
francs), for a work on applied mathematics. 

Na'Vigation.-The extraordinary prize of 6000 francs, for 
a work increasing the efficiency of the French Navy; the 
Plumey prize (4000 francs), for improvements in steam 
engines or any other invention contributing to the progress 
of steam navigation. 

Ast:ronomy.-The Pierre Guzman prize (100,000 francs), 
for the discovery of a means of communicating with a 
star other than the planet Mars ; the Lalande prize (540 
francs), for the most interesting observation, memoir, or 
work contributing to the progress of astronomy; the Valz 
prize (460 francs), for the most interesting astronomical 
observation made during the year; the G. de Pontecoulant 
prize (700 francs). 

Geography.-The Tchihatchef prize (3000 francs), for the 
encouragement of explorers of the lesser known parts of 
Asia; the Gay prize {1500 francs), for a study of the 
reptiles of warm countries, especially the reptiles of Mexico. 

Physics.-The Hebert prize (1000 francs), for the best 
trea_tise or most useful discovery for the practical applica
tion of electricity; the Hughes prize (2500 francs), for 
discoveries or w0rks contributing to the progress of physics; 
the Gaston Plante prize (3000 francs), for an important 
discovery or invention in the field of electricity ; the 
Kastner-Boursault prize (2000 francs), to the author of 
the best work on the various applications of electricity in 
the arts, industry, and commerce. 

Chemistry .-The Jecker prize (10,000 francs), for works 
contributing to the progress of organic chemistry; the 
Cahours prize (3000 francs), for interesting researches in 
chemistry; a Montyon prize (unhealthy trades; a prize of 
2500 francs and a mention of 1500 francs), for the dis
covery of a means of ameliorating an unhealthy trade or 
occupation ; the Vaillant prize (4000 francs), for the dis
covery of a photographic layer without visible grain and 
as sensitive as the gelatino-bromide now used. 

Mineralogy and Geology.-The Victor Raulin prize (1500 
francs), for assisting the publication of works relating to 
geology and pala,ontology; the Delesse prize (1400 francs), 
to the author, French or foreign, of a work on geological 
or mineralogical science; the Joseph Labbe prize (1000 
francs), for geological works or researches putting in 
evidence the mineral riches of France, its colonies or pro
tectorates. 

Botany.-The Desmazieres prize (1600 francs), for the 
best work published during the year on Cryptogams; the 
Montagne prize (1500 francs), for works on the anatomy, 
physiology, development, and description of the lower 
Cryptogams; the de Coincy prize (goo francs), for a work 
on Phanerogams ; the grand prize of the physical sciences 
(3000 frarics), for the geographical study of the flora of 
French western Africa; the Thore prize (200 francs), for 
the best work on the cellular Cryptogams of Europe ; the 
de la Fons-Melicocq prize (goo francs), for the best work 
on the botany of the north of France. 

Rural Economy.-The Bigot de Morogues prize (1700 
francs), for a work contributing to the progress of agri
culture in France. 

Anatomy and Zoology.-The Savigny prize (1500 francs), 
for the assistance of young travelling naturalists, not 
receiving Government assistance, who specially work on 
the irivertebrates of Egypt and Syria .; the Cuvier prize 
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(1500 francs), .for a work on zoological palreontology, com
parative anatomy, or zoology. 

Medicine and Siirgery.-Montyon prizes (prize of 2500 
francs, mentions of 1500 francs), for work contributing to 
the progress of medicine; the Barbier prize (2000 francs), 
for a valuable discovery in surgical, medical, pharma
ceutical science, or in botany in its relation to medicine; 
the Breant prize (100,000 francs), for a discovery eradicating 
Asiatic cholera; the Godard prize (1000 francs), for the 
best memoir on the anatomy, physiology, and pathology of 
the urino-genitary organs; the Baron Larrey prize (750 
francs), to a physician or surgeon belonging to the Army 
or Navy for a work treating a subject of military medicine, 
surgery, or hygiene; the Bellion prize (1400 francs), for 
valuable discoveries in medicine or hygiene ; the Mege prize 
(10,000 francs), to an author who will continue and com
plete the founder's essay on the causes which have retarded 
or favoured the progress of medicine; the Argut prize 
(1200 francs) , for a discovery of a cure for a disease at 
present incapable of treatment by surgery. 

Physiology.-A Montyon prize (750 francs) , for work in 
experimenta l physiology; the Philipeaux prize (900 francs), 
as a recompense for researches in experimental physiology; 
the Lallemand prize (1800 francs), for works relating to the 
nervous system; the Pourat prize (1000 francs), for re
searches on the actions exerted by the X-rays and radium 
rays upon the development and nutrition of living cells. 

Statistics.-A Montyon prize (one prize of 1000 francs 
and two mentions of 500 francs). 

History of Science.-The Binoux prize (2000 francs). 
General Prizes.-The Arago, Lavoisier, and Berthelot 

medals ; the Henri Becquerel prize (3000 francs) ; the 
Gegner prize (3800 francs), for researches or work con
tributing to the progress of science; the Lannelongue prize 
(2000 francs), for the assistance of scientific workers or 
their relations in distress; the Gustave Roux prize (1000 
francs); the Tremont prize {IIoo francs); the Wilde prize 
(one of 4000 francs and two of 2000 francs), for discoveries 
in astronomy, physics, chemistry, mineralogy, geology, or 
experimental mechanics; the Lonchampt prize {4000 francs), 
for a memoir on the diseases of man, animals, or plants 
from the special point of view of the introduction of mineral 
substances in excess as the cause of these diseases; the 
Saintour prize (3000 francs), for ,vork in mathematics; the 
Fanny Emden prize (Jooo · francs), for a work treating of 
hypnotism, suggestion, or physiological actions exerted at 
a distance on the animal organism; the Petit d'Ormoy 
prize (two prizes of 10,000 fra ncs), for work in pure or 
applied mathematics or natural science ; the Pierson-Perrin 
prize (5000 francs), for an important discovery in mechanics 
or physics; the Parkin prize (3400 francs), for work on the 
therapeutic effects of carbon dioxide or on the effects of 
volcanic action in the production of epidemic diseases ; the 
Estrade-Delcros prize (8000 francs) ; the Danton prize 
(1500 francs), for researches relating to radiant pheno
mena; the prize founded by Mme. la Marquise de Laplace; 
the Felix Rivot prize (2500 francs). 

FORESTRY IN NORWAY. 
THE progress of scientific forestry in Norway forms the 

subject of an interesting article, by Mr. S. Burtt 
Meyer, in No. 5 of the Journal of the Board of Agriculture. 
No less than 21 -4 per cent. of the total area of Norway 
is under forest, as against 3-9 per cent. in the United 
Kingdom. The most abundant forest tree is the Scots pine 
(Pinus Sylvestris), followed by the birch and the spruce 
(P. excelsa). The alder, aspen, and rowan are distributed 
pretty generally, while the oak, ash, elm, and beech are 
also found in fa,oured areas. The commercial timbers, 
however, are the Scots pine and the spruce, the latter being 
of great importance since the introduction of the wood-pulp 
trade. Spruce forms much the best material for wood pulp. 
A certain amount of pine can be added, but more than 
about 15 per cent. tends to spoil the colour. Spruce grows 
at a lower altitude than pine, and, generally speaking, in 
a more southern latitude. South of Trondhjem the pine 
usually ceases at about 2600 feet above sea-level, where it 
is replaced by the birch; above 3500 feet only dwarf birch 
and willow occur, while at some 4000 feet the snow-line 
stops all vegetation. The best forest land is that lying in 
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the neighbourhood of Christiania extending north and 
north-east over the Glommen watershed. The management 
of the forest is on the whole good, a nd well adapted to the 
loca l conditions. The work of felling and removing the 
timber commences in autumn and continues throughout the 
winter, being greatly facilitated by the snow which covers 
the ground from November until March or April. 

One common system consists in clearing a circle until its 
diameter equals the height of the surrounding trees. 
Labour i~ obtained largely from the sma ll peasant pro
prietors, who preponderate so largely in the country. Much 
attention is devoted to afforestation, two societies, the 
Royal Society for the Welfare of Norway, and the 
Norwegian Forestry Society, interesting themselves con
siderably in this question . . Afforestation has naturally re
ceived n,ost attention in the coast provinces, but prepara
tory schemes for land drainage and improvement have also 
been made for districts in the interior, while planting has 
been widely carried on over the high-lying Crown lands of 
eastern Norway. On account of the snowfall, planting is 
only possible in early summer or early autumn. 

Shifting sands on the coast are planted up in the same 
manner as on the northern shores of Jylland, in Denmark. 
Irregularities in the surface are filled in, the ground is 
then covered with moss, heather, or any kind of loose 
material, pegged down when necessary, seed of Elymus or 
Arundo arenaria is sown, and lastly broad strips are planted 
with Pinus maritim.a. 

THE DEVELOPMENT OF CRYSTAL FACES. 
I N a memoir by M. P . Gaubert entitled " Recherches 

recentes sur le Facies des Cristaux," published by the 
Societe de Chimie physique, some remarkable new facts 
are described regarding the influence of foreign substances 
on the development of crystal faces. The most interesting 
relate to the influence of colouring matters, such as 
methylene blue, eosine, fuchsine, and picric acid, which are 
shown to be capable of passing into the crystal substance 
in two different way,. According to one, the colouring 
matter is deposited on the crystal in the course of growth ; 
this occurs when the solution is saturated with the colour
in~ matter, which thus deposit crystals. An excellent 
example is afforded by lead nitrate, which when pure 
usua lly deposits colourless octahedral crystals. When the 
mother liquor is saturated with methylene blue, the crystals 
first deposited exhibit cube faces modifying those of the 
octa hedra , and these cube faces alone are coloured blue; 
they also exhibit striations like pyrites, corresponding to 
the faces of the pentagonal dodecahedron. The colour thus 
not only attaches itself to the faces of a particular form, 
but indicates the true class of symmetry of the system, in 
this case a class lower than the holohedral. Similar pheno
mena are described with gypsum, copper sulphate, thallium 
sulphate, and morphine, all of which develop specific un
usual forms and faces, coloured by the dye, when the latter 
is methylene blue. Strong polychroism is also introduced 
in the case of copper sulphate. 

The second mode of coloration occurs when a dye stains the 
crystals grown wha1 ever be the state of dilution oft he dye. Nitrate 
of urea is a good example. The ordinary crystals are mono
clinic tables parallel to the basal plane {001}, bounded by 
the prism {110} and pinakoids {100} and {oIO}. But when 
methylene blue is present the two latter forms are sup
pressed, and the plates are coloured blue and elongated 
along the axis of the prism {uo:. If, however, picric 
acid be used as the colouring matter, the facial disposi
tion is entirely altered, the pinakoids being developed, but 
not the prism. More remarkable still, when both 
methvlene blue and picric acid are present, the crystals of 
urea ·nitrate show all four forms, and the plate shows eight 
sectors, four coloured blue, corresponding to the prism 
faces, and four yellow opposite the pinakoid faces. 
Phthalic acid exhibits analogous phenomena with methylene 
blue, malachite green, and scarlet of Biebrich, specific 
forms staining with each dye, and the crystal showing 
differently coloured sectors when the dyes are simul
taneously present. The reasons for these remarkable 
phenomena are not convincingly brought out in the 
memoir, and it is obvious that an interesting new field of 
work is opened up, in which much will have to be done 
before the solution of the problem is satisfactorily achieved. 
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