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A NEW VARIABLE OR NovA (134·1910 PISCIUM).-What 
may prove to be another nova is also reported in No. 4465 
of the Astronomische Nachrichten by Herr E. Ernst. The 
discovery was made, whilst comparing some minor-planet 
photographs of the region near 42 Piscium, on a plate 
exposed on September 13, 1907, and the image appears to 
be that of a tenth-magnitude star, in the position 
a=oh. 27·3m., a= +9° 30' (1855·0). 

Eighteen other plates, taken during the period October, 
1894, to October, 1910, fail to show any image in this 
position, but one taken on the same evening shows the 
image to be undoubtedly stellar. 

MASS-RATIOS OF THE COMPONENTS OF KRUGER 6o AND 
CASTOR.-In No. 5, voi. xxxii., of the Astrophysical 
Journal, Dr. H. N. Russell discusses the mass-ratios in 
the multiple systems Kruger 6o and Castor. 

In the case of the former system, Prof. Barnard has 
pointed out that the motion of the principal component 
A is distinctly curved with respect to the distant optical 
companion C, thus indicating that the faint component 
B has a mass comparable with that of A ; from Prof. 
Barnard's measures Dr. Russell has calculated the relative 
masses. He finds that the mass of B is slightly greater 
than that of A, although the magnitude of A is 9·7· whilst 
that of B is II·O; the ratio of the masses is 1·14±0·14. 

In the case of Castor, Dr. Russell finds that in all 
probability the " dark " companions in each of the two 
spectroscopic binaries are much less massive than their 
primaries, the ratio bein,; greater than for any other 
system yet investigated. The mass of the whole system 
is 6·5 ± I·O that of the sun, whilst, if it is the same in 
each pair, the mass-ratio (primary/secondary) is about 
6·5 in each case; the parallax of Castor is concluded to 
be approximately O·o8" ±0·03"· 

DouBLE STARS.-Lick Observatory Bulletin No. ISS con
tains a list of 100 new double stars discovered and 
measured by Dr. R. G. Aitken with the 36-inch refractor. 
This is the seventeenth list published by the same observer, 
and includes Nos. 2201 to 2300; the sixteenth list appears 
in No. 1S4 of the Bulletins. 

Dr. Aitken makes some interesting remarks concerning 
the colours of the components in some sooo close double
star systems he has examined with the large telescope. 
Generally, he finds that cases of striking contrast are 
comparatively rare, and he suggests that this may be due 
to the fact that the apparent brightness of even faint stars 
in the field of 36-inch telescopes is considerable, con
sequently the subjective phenomena recently discussed by 
Dr. Louis Bell are not so effedive as in smaller instru
ments. Even in the case of A 22 so, where the colour of 
the primary is a striking orange-red, the faint companion 
can only be described as a dull greyish-white, not blue. 
In most cases both components appear to be white, 
although the fainter one is perhaps more bluish than the 
primary. 

No. 4464 of the Astronomische Nachrichten contains a 
long list of measures, made by Prof. Burnham with the 
40-inch refractor at the Yerkes Observatory, of stars 
selected from the General Catalogue for remeasurement 
because some uncertainty or suspicion of change existed. 
Appended to the measures are many interesting notes con
cerning proper motions, existence of planetary and other 
faint ne,bulaJ in the same region, or apparent discrepancies. 

THE UNITED STATES NAVAL 0BSERVATORY.-The report 
of the superintendent of the Washington Observatory for 
the year ending June 30, 1910, contains, in addition to 
the usual articles, several notes of special interest. 

The observatory has decided to do what it can in the 
observation of fundamental stars in connection with the 
International Chart, but for the present cannot undertake 
more than the observation of the historic fundamental 
stars. A number of instruments no longer in actual use 
have been collected into one of the domes as a museum. 

Observations of Halley's comet were made from 
November, 1909, to June, 1910, but during the time the 
comet was nearest the earth visitors to the observatory 
were so numerous that the 26-inch and 12-inch equatorials 
had to be given up to their use; three 5-inch equatorials 
were also mounted at the Capitol, and two assistants 
deputed to attend them. 
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STAR CoLOURS.--In No. 4, vol. xxxii., of the Astro
physical Journal Mr. Innes has a note on Mr. Bell's paper 
regarding the physiological factor in the determination of 
the colours of stars in multiple systems. 

Mr. Innes points out that modern observers do not 
record the fantastic colours recorded by earlier observers, 
but suggests that they should record colours on the modest 
" Chandler " scale. He also cites a celestial example, c-on
firmatory of Mr. Bell's laboratory results, where the near 
approach of Mars-then 4 or 5 on Chandler's scale-gave 
the yellow binary 7 Virginis a decidedly bluish appearance. 
Mr. Innes also gives examples, however, showing that in 
some cases the subjective effect apparently does not operate, 
whilst in others an objective difference almost certainlv 
exists. -

THE IMPERIAL DEPARTMENT OF AGRI
CULTURE IN l'Hl:-' WEST INDIES) 

IN recent years the productions of tropical countries 
have formed an appreciable proportion of the raw 

material for the manufacturing industries on which tho 
prosperity of this country depends. It is admitted that 
the British are in possession of some of the richest por
tions of the tropics, and therefore their development is a 
matter of great imperial interest. Our responsibilities 
can hardly be realised; but if our commercial supremacy 
depends upon the control of the tropics, we cannot relieve 
ourselves of responsibility either in the interest of our 
possessions or in our own interests. 

It is proposed here to confine attention more particu
larly to the \Vest Indian colonies, consisting of a group 
of islands generally known as the British West Indies, 
Bahamas, and Bermuda, together with the two consider
able colonies on the mainland, viz. British Honduras and 
British Guiana. By their situation in the western tropics 
and their entire dependence on agriculture, these 
possessions form a natural group having a common 
interest in the development of the products of the soil. 
The West Indies, in the larger sense suggested above, 
cover an area of 109,S36 square miles, or a little less 
than the British Isles. The population is estimated at 
2 ,3oo,ooo. The value of the total trade is about 
22,ooo,oool. Of their imports of manufactured and other 
goods, they take 40 per cent. from the United Kingdom. 
An increase in the total trade from 15,647,SI61. in 1903 
to 2 1,429,301!. in 1909 is encouraging. It is anticipated 
that the twentieth century will witness the " regeneration 
of the West Indies " and a return to some of their former 
prosperity. Already this is becoming true. Lord Crewe, 
the late Secretary of State for the Colonies, was in a 
position to announce in February last " that no West 
Indian colony was now in \V'ant of grants-in-aid." 
Further, all the colonies have comparatively large sums 
in reserve to meet any ordinary emergency that mav 

-
Briefly stated, the circumstances that have combined to 

bring about the new prosperity in the West Indies are as 
follows :-(1) the revival of confidence in the sugar indus
try as the result of the abolition of bounties, and improved 
trade relations with Canada; (2) the increase in the pro
duction of cacao in Trinidad, Grenada, and Jamaica; 
(3) the development of the American fruit trade in 
Jamaica; (4) the introduction of the Sea Island cotton 
into St. Vincent, BaPbados, and the Leeward Islands· 
(5) the extension of the cultivation of limes in 
and rice in British Guiana. 

The Imperial Department of Agriculture in the West 
Indies was created on the recommendation of a Roval 
Commission consistinj:( of Sir Henry Norman (chairman), 
Sir Edward Grey, and Sir David Barbour. In 1S97, when 
the <;ommission visited the West Indies, many of the 
colomes were in a depressed condition and a source of 
anxiety to the Imperial Government and to those directlv 
interested in them. The commission was charged, in 
first place, to inquire into the condition and prospects of 
the sugar-growing colonies and " suggest such measures 

1 a paper. read before the Royal Colonial Institute on T an11arv 
Damel .Morns, K.C.M.G., late Imperial Commissioner of Agri-
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as would appear best calculated to restore and maintain 
the prosperity of those colonies and their inhabitants." A 
further subject of inquiry was: " \Vhether, in the event 
of the production of sugar being discontinued or consider
ably diminished, what other industries could replace it, 
and be carried on profitably and supply employment for 
the labouring population." 

The commissioners recorded as their opinion that the 
depression in the sugar industry was due " to the com
petition of other sugar-producing countries, and in special 
degree to the competition of beet-sugar produced under a 
system of bounties." They submitted that " the best 
immediate remedy ... would be the abandonment of the 
bounty system." In the meanwhile they recommended 
certain special remedies, such as an improved steam com
munication with outside markets and between the different 
islands, and the organisation of a scientific department to 
assist the sugar industry and encourage, where conditions 
were favourable, minor agricultural industries, together 
with a general improvement in the system of cultivation 
of the principal crops. 

Most of the recommendations were sooner or later 
adopted by the Imperial Government, including the creation 
of an Imperial Department of Agriculture. For the latter, 
on the motion of Mr. Chamberlain, funds were voted by 
Parliament on August 2, I898. The average amount that 
has been expended up to I908 has been at the rate of 
I7,4ool. per annum. Of this amount, some soool. repre
sented the cost of the head office; the remainder was 
applied in grants-in-aid of botanical and experiment 
stations, agricultural schools, and other educational 
services in the individual colonies. 

The duties entrusted to the department were of a varied 
and far-reaching character. Among them, the general 
improvement of the sugar industry and the 
ment of a system of subsidiary industries in localities 
where sugar could not be grown, or where the conditions 
were more favourable for the production of cacao, coffee 
bananas,. oranges, limes, cotton, rubber, cocoanuts, 
hemp, nee, nutmegs, pineapples, and other crops. In 
addition, it was proposed that it should devote attention 
to the improvement of the breed and condition of cattle, 
horses, and small stock, and to the extension of bee
keeping. Efforts were also made to bring the mass of 
the people into sympathy with agriculture and trained 
to regard the successful treatment of crops as the basis 
upon which to build, not only their own welfare but the 
general prosperity of the colonies. With this' view a 
prominent position was given to teaching the principle; of 
elementary science and agriculture, both in the primary 
and secondary schools. Associated with this policy was 
the increased attention devoted to object-lessons, the 
encouragement of specimen plants in pots and 
boxes, and the establishment of school gardens. Arbor 
days for the public planting of ornamental and other trees 
were also organised and assisted by the department. 

The sugar investigations were mainly directed to 
;aisin_g improved varieties of canes capable of withstand
mg d1seases that had rendered the continued cultivation of 
the Bourbon cane impossible and obtain a larger yield of 
sugar per acre. Valuable experiments have also been 
carried on over considerable areas in testing the relative 
value of !?en and a;tificial l!'anures, and. in ascertaining, 
by a contmuous senes of tnals under skllled supervision 
in what quantities and at what stages of growth of 
canes m::nures. be applied to the best advantage. 
In add1t1on, mvestq:(atlons have been carried on in the 
chemical selection of the sugar-cane, in the treatment of 
cane. tops wit_h germicides, as to th: effect of planting 
at d1fferent d1stances and of 1mproved tillage operations. 

A furth:r improvement in the sugar industry has been 
the estabhshment of central factories at Antigua, Jamaica, 
and also at St. Kitts. In the case of the factory at 
Antigua, it was recentlv stated " that out of 6ooo tons 
of crystals shipped the factory, 2500 tons represented 
!he gain due to improved methods of crushin<t the canes 
and manufacturing the sugar," that is, the p:"oduction of 
sugar from a certain quantity of canes was increased by 
the factory, as compared with the system hitherto in use, 
by 40 per cent. 

The annual production of sugar in the West Indies is 
about 24o,ooo tons, of the value of J,ooo,oool. In recent 
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years an increasing amount of sugar and molasses has 
been shipped at preferential rates to the Dominion of 
Canada. In I897 Canada took only 1 I,ooo tons of sugar; 
in 1909 it took I33,ooo tons, or about 6o per cent. of the 
total production of the West Indies. 

The result of the policy pursued during the last twelve 
years is shown in the fact that, while the total exports of 
produce and manufactures of the \Vest Indian colonies 
have increased from s,62s,oool. to 7·'95o36ol., the exports 
of the products of the sugar-cane (sugar, rum, and 
molasses) have declined from J,24J,oool. to J,OJ7,66ol. 
On the other hand, the exports of other commodities, such 
as cacao, fruit, cotton, Iogwood extract, tobacco and 
cigars, rice, coconuts, and rubber, have increased from 
1,382,oool. to 4, I57,7ool. The recent Royal Commission 
entirely concurs with the commission of I897 as to the 
danger of dependence on a single industry, and they 
strongly support a continuance of the efforts that have 
been made with such signal success to develop other 
industries suitable to the soil and climate. 

Several striking instances of the value of scientific 
investigation for practical purposes have been placed on 
record both as regards sugar, cacao, cotton, and other 
industries. The cultivation of Sea Island cotton was 
introduced in I903. Since that time, I5,ooo,ooo lb. of 
cotton lint have been exported, of the value of 8oo,oool. 
It is admitted that if fine Sea Island cotton had not been 
obtained from the West Indies, several cotton mills in 
Lancashire would have been compelled to work short 
time. The total number of valuable economic plants dis
tributed from the botanic and experiment stations have 
reached I ,375, I5 I, sufficient to establish about Io,ooo acres 
in permanent crops. 

Agricultural education has been extended during the last 
ten years, with the result that the West Indies are 
now fully provided with the means for extending agri
cultural knowledge amongst all classes of the com
munity. Agricultural training schools and farm schools 
have been provided for boys of the agricultural 
classes, and the teaching of scientific agriculture has been 
making steady progress in the secondary schools and 
colleges. The department has also served a useful pur
pose as a leading school of tropical agriculture. It is 
acknowledged that there is no other organisation in any 
part of the tropics where such diversified work is carried 
on over so large an area and under such varying con
ditions of soil and climate. Hence it is possible to afford 
a sound scientific and practical training to students in 
the cultivation of crops suited to nearly all tropical con
ditions. A gratifying proof of the value of the work of 
the Imperial Department of Agriculture has been the 
formation of similar departments with well-equipped 
laboratories and experiment stations in other parts of the 
tropics ; also in supplying trained officers to take charge 
of these departments. 

The valuable services rendered to our tropical colonies 
by the Royal Gardens at Kew for more than half a 
century are deserving of special mention. The successful 
introduction of cinchona into India and Ceylon, and more 
recently of the rubber trees, which have made it possible 
to establish the important rubber industries now exist
ing in India, Ceylon, and the Federated Malay States, are 
not the least of the achievements of Kew. 

In a memorandum by Lord Islington, attached to the 
report of the Canada and 'Vest Indian Royal Commission, 
the following reference is made to the work of the Imperial 
Department of Agriculture :-

" I was deeply impressed by the value of the work done 
by the Imperial Department of Agriculture and by the 
greatness of the possibilities which still lay before it; the 
revival of the cotton industry, and consequent restoration 
of comparative prosperity to some of the small islands ; 
experiments with the sugar-cane; the discovery and 
destruction of insect pests-these were in themselves great 
achievements. In my opinion, however, an even more 
valuable work has been done in diminishing the prejudices 
of agriculturists and inducing them to try new methods 
and in inculcating the value of science and cooperation. 
... The most successful fruit of the Report of the Com
mission of r897 has been the work of the Imperial Depart
ment of Agriculture, which has beyond doubt saved the 
Home Government from appeals which could not wholly 



© 1911 Nature Publishing Group

420 NATURE [JANUARY 26, 191 I 

be rejected, and would have cost more than the total out
lay on the Department." 

In response to the strong recommendations of the Royal 
Commission, the Imperial Government has recently agreed 
in principle to the continued maintenance of the central 
office of the department for a further period of ten years 
from April r. This will enable the department under Dr. 
Watts (the present Commissioner) to continue to coordinate 
the work of scientific agriculture in the West Indies, to 
carry on research, and afford still further assistance in 
developing the resources of the colonies. 

THE PANAMA CANAL IN Igw.' 
THE canal now being constructed by the American 

Government in continuation of the work commenced 
by de Lesseps is so§ miles long from deep water in the 
Caribbean to deep water in the Pacific. Of this distance 
34 miles is high-level with 8 miles sea-level at each end, 
as shown on the accompanying profile. The water for 
lockage is supplied by blocking the lower valley of the 
Chagres River at Gatun with an earthen dam 7000 feet 
long, I I5 feet high, and about 2000 feet broad. This 
consists of two heaps of broken rock enclosing the 
hydraulic fill, i.e. silt pumped in wet and allowed to 
drain. This packs tightly under the pressure of the atmo
,;phere, and secures the impermeability of the dam. The 
heavy rock fills secure its stability against the lateral 
pressure of the 85 feet of water which will be behind the 

is overlaid with disintegrated rock and with clay to an 
average thickness of I5 to 20 feet, and the rock itself in 
places has open joints or seams, either vertical or sloping 
towards the cut. Frequently the first sign of a landslide 
is the bulging up or humping of the basalt rock at the 
bottom of the cut, which sometimes rises 20 feet. 
Simultaneously a crack appears on the soil above, which 
is followed by foundering of the soil and clay, and very 
often of the rock. Obviously, so long as humping of the 
bottom occurs, it would be futile to let in water, as the 
canal might be at any moment so reduced in depth as to 
be unnavigable. It is proposed to deal with the difficulty 
by flattening the slopes until gravitational equilibrium is 
achieved, on the principle already referred to in the case 
of the Gatun dam. 

The author points out the existence of a gravitative 
wave in landslides, and recommends the application of the 
principles and terminology of surface waves to their study. 

In spite of the difficulty of the landslides, the opening 
of the canal may be expected on the promised date, viz. 
January I, I9I5· 

APPLIED GEOLOGY IN THE UNITED 
STATES. 1 

HE eight bulletins referred to below cover a wide 
range of applied geology, and contain many valuable 

additions to academic geology. Thus the memoir by 
Messrs. Hillebrand and Schaller is a most important con-
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:lam. The height now attained by the dam is 70 feet. 
The underlying ground is somewhat soft, but it has not 
been squeezed up owing to the way the load has been 
spread. The sides of the dam, in fact, hold down the 
ground so that the weight of the central portior: cannot 
squeeze it up. 

The elaborate investigations of the engineers on the spot 
have shown that the foundations are impervious, the 
earlier official reports to the contrary having been based 
upon a misinterpretation of the borings. The area of the 
lake which will be maintained between this dam and 
that at Pedro Miguel will be 164 square miles, or twice 
the size of the Lago 'Maggiore. 

The dimensions of the locks are : length, 1000 feet ; 
breadth, rro feet. The minimum depths in canal and 
locks will be 4I feet. The minimum bottom width in 
the 8 miles of the Culebra cut, 300 feet. The rest of the 
canal will have a bottom width of from 500 to 1000 feet. 
The profile shows the greatest original elevation of the 
ground to be 312 feet, but this is on the central line. On 
the eastern side at the same place the escarpment began 
at 534 feet. The bottom will be at 40 feet above mean 
sea-level, so that the cutting here will be nearly 500 feet 
deep. The depth of water in this portion of the canal will 
be 45 feet, the surface being therefore 85 feet above mean 
sea-level. 

The principal difficulty in construction is caused by 
landslides, brought about by the action of rain, of which 
90 inches falls in the year at Culebra. The basalt rock 

I Abst,ract of a paper read before the Royal Society of Arts on December g 
by Dr. Vaughan Cornish. 
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tribution to knowledge of the minerals containing mercurv. 
It gives the result of a thorough research on 
montroydite, terlinguaite, and eglestonite. The two last 
are proved to be oxychlorides, and montroydite to be an 
oxide of mercury, confirming the conclusions of Prof. 
Moses, the founder of these species. Kleinite was named 
in 1905 by Prof. Sachs, who described it as an oxy
chloride of mercury, but the day after his paper was 

1 F. C. Schrader: Mineral Deposits of the Cerbat Range, Black 
tains, and Grand Wash Cliffs, Mohave County, Arizona. U.S. Geol. 
Survey, Bull. 397· Pp. 226+xvi plates+37 figs. (Washington, rgog.) 

E. F. Burchard and C. Butts: Iron Ores, Fuels, and Flu xes of the 
ingham District, Alabama, with chapters on the Origin of the Ores, by 
Edwin C. Eckel. U.S. Geol. Survey, Bull. 400. Pp. 204+-l-xvii plates, 
+rg figs. (Washington, 1910.) 

W. F. Hillebrand and W. T. Schaller: The Mercury Minerals from 
Terlingua, Texas. U.S. Geol. Survey, Bull. 405. Pp. 174+vi plates+44 
figs. (Washington, 1909.) 

W. H. A Reconnaissance of some Mining Camps in Elko, 
Lander, and Eureka Counties, Nevada. U.S. Geol. Survey, Bull. 408. 
Pp. 13o+v plates+22 figs. (Washington, rgro.} 

A. G. Maddren: The Innoko Gold-Placer District, Alaska, with Accounts 
of the Central Kuskokwim Valley and the Ruby Creek and Gold Hill 
Placers. U.S. Geol. Survey, Bull. 410. Pp. 87+v plates. (Washington, 
19IO.) 

F. L. Hess: A Reconnaissance of the Gypsum Deposits of California, 
with a Note on Errors in the Chemical Analysis of Gypsum, by George 
Steiger. U.S. Geol. Survey, Bull. Pp. 37+iv plates+2 figs. (Wash
ington, rgro.) 

F. L. Ransome: Notes on some Mining Districts in Humboldt County, 
Nevada. U.S. Geol. Survey, Bull. 414. Pp. 75+i plate+7 figs. (Wash· 
ington, rgog.) 

The Valuation of Public Coal Lands. G. H. Ashley: The Value of Coal 
Land. C. A. Fisher: Depth and Minimum Thickness of Beds as Limiting 
Factors in Valuation. U.S. Geol. Survey, Bull. 424. Pp. 75• (Washington, 
1910.) 
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