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THE first edition of "Practical Physiology of Plants" (Cam
bridge University Press), by Mr. F. Darwin, F.R.S., and Mr. 
E. Hamilton Acton, was published a year ago. The work has 
been appreciated from the outset, and so great has been the 

-demand for it that it has been out of print for a little time. A 
edition has, however, just been published; but with our 

pleasure that the merits of the book have been recognised, must 
be mingled regret that the death of Mr. Acton should have 
prevented him from seeing its success. 

THE forthcoming number of the Physical Review {November
December) will contain the following articles:-" Variation in 
Electric Conductivity of Metallic Wires in Different Dielectrics," 
by Fernando Sanford ; "A Study of the Polarisation of the 
Light emitted by Incandescent Solid and Liquid Surfaces" (II.), 
by R. A. Millikan ; '' On Ternary Mixtures" (Ill.), by W. D. 
Bancroft ; " On the Changes in Length produced in Iron Wires 
by Magnetisation," by L. T. More. Among the minor contri
butions will be: "The Limits of Pitch for the Human Voice," 
by W. Le Conte Stevens; "The New Physics Laboratory at 
Lille," by E. L. Nichols. 

THE Quarterly Journal of the Geological Society (No. 204, 
November), just published, is illustrated by twelve plates. The 
contents of the number include a paper on the geology of Mount 
Ruwenzori and some adjoining regions of Equatorial Africa, by 
Mr. G. F. Scott Elliot and Dr. J. W. Gregory. Mr. A. Strahan 
explains overthrusts of Tertiary-beds in Dorset, and Mr. G. W. 
Lamplugh describes the " Crush-Conglomerates" of the Isle of 
Man, while Mr. W. W. Watts writes on the petrography of 
the same. The other authors and papers are : Messrs. W. Hill 
and A. J. Jukes-Brown, on the occurrence of Radiolaria in Chalk; 
and Dr. G. J. Hinde and Mr. H. Fox, on Radiolarian rocks in 
the Lower Culm Measures. 

THE Meteorological Council have published the hourly means 
Q[ the readings obtained from the self-recording instruments at 
the five observatories under their control, for the year 1891. The 
present volume contains the values for an additional observatory 
-Fort William, the low-level station of the Ben Nevis Observa
tory. An additional table has also been added to the series, 
containing hourly sunshine values, and in an appendix will be 
round the results of an hourly tabulation of the sunshine cards for 
the ten years 1881-90, for seven stations, illustrated by coloured 
plates. A summary of the hourly and seasonal variation of sun
shine, based upon these values, was submitted to the Royal 
Meteorological Society, by Mr. R. H. Curtis, on June 19, a 
report of which appeared in our issue of the 27th of that month 
(p. 215)· 

IN connection with the recent jubilee celebrations at the Royal 
Agricultural College, Cirencester, which were attended by the 
Prince of Wales, as patron of the institution, a special effort 
was made to issue a number of the Agricultural Students' 
Gazette which should be worthy of the occasion. Several past 
professors of the college responded to the editor's call for 
co-operation, and accordingly we find articles on " Anbury, 
Club-root, or Finger-and-toe/' by Mr. W. T. Thiselton-Dyer; 
Qn " The Rise and Progress of Veterinary Science in its Relation 
to Agriculture," by Prof. G. T. Brown; and on" Meadows and 
Pastures," by Dr. W. Fream. Old students are represented by 
Sir Jacob Wilson, who writes on the "Progress of Agricultural 
Education." Prof. Warington has a paper on "Organisms in 
Soil assimilating Nitrogen from the Atmosphere" ; and amongst 
Qther subjects dealt with are the breeding of Shires, our meat 
supply, estate fences, curd making, chlorine in rain-water, and 
Samuel Hartlib and his " Legacie." 

THE additions to the Zoological Society's Gardens during 
the past week include a Macaque Monkey (Macams cyno-
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molgus, '>')from India, presented by Mrs. Jackson; three Red
backed Pelicans (Pe!ccamts nifescens) from East Africa, pre· 
sented by Mr. F. E. C. Remington ; two Verticillated Geckos 
(Gecko vertici!!atus) from Burmah, presented by Mr. H. 
Champion ; a Common Boa (Boa constrictor) from South 
America, presented by Mr. F. J. Mitchell; a Whimbrel 
(Numenius phceops), European, presented by Messrs. Mason ; 
a Black-faced Spider Monkey (Ate!es ater) from Eastern Peru, 
a Brown Capuchin ( Cebus fatue!lus) from Guiana, deposited ; 
two Black-tailed Flower-Birds (Anthornis me/anura) from New 
Zealand, two Silver Pheasants (Eup!ocamus nycthemerus) from 
China, purchased ; a White-tailed Gnu ( Connochates gnu, 0 ) 
from South Africa, receiver! in exchange. 

OUR ASTRONOMICAL COLUMN. 
STARS WITH BRIGHT AKD DARK HYDROGEN LINE:S.-In 

his observations of the spectrum of the well-known bright line 
star')' Argus during 18<)3-94, Prof. Campbell noted the remark
able fact that whilst the red line of hydrogen was quite bright, 
the hydrogen lines in the violet were dark. The same peculiarity 
was also observed in the spectrum of 11 Tauri. 

Since then Prof. Campbell has observed the spectra of all the 
available stars showing the F line bright in their spectra, and 
in some cases has secured successful photographs; from a con
sideration of the results obtained, he claims to have established 
the following points. ( 1) Some stars contain both bright and 
dark hydrogen lines. (2) The bright lines in such stars are those 
of greater wave-length, the dark lines are those of shorter wave
length. (3) The intensities of the bright lines decrease as we 
approach the violet. (4) The intensities of the dark lines increase 
as we go to the violet. (Astrophysical fourna!, vol. ii. No. 3, 
p. 177). 

In the case of ')' Cassiopeix, Prof. Campbell finds the bright 
hydrogen lines to diminish very rapidiy in intensity in the more 
refrangible part of the spectrum, and observes that they are 
situated within broad dark hydrogen lines ; he does not, however, 
appear to have noticed the additional feature of the duplication 
of the bright lines in the spectrum of this star as photographed 
at Kensington (NATURE, vol. li. p. 425), although he records a 
similar appearance in the spectrum of 4> Persei. 

As to the explanation of the somewhat strange behaviour of 
the hydrogen lines, Prof. Campbell revives a suggestion due to 
Prof. Frost, namely, that the selective absorption of a star's 
atmosphere may be greater for the more refrangible rays, just as 
the general absorption of the sun's atmosphere is greater for 
such rays, the character of a spectrum being the resultant of 
radiation and absorption phenomena. 

As first pointed out in connection with the meteoritic hypo
theses, these stars represent a very early stage in sidereal evolu
tion, and we note that Prof. Campbell adopts this view. He 
finds also that the variations of spectrum in passing from one 
star to another indicate that many steps in the evolutionary 
process are represented. 

PARALLAXES OF STELLAR SYSTEMS.-The possibility of de
termining the parallax of a binary star, and hence the dimen
sions and mass of the system, by a spectroscopic observation of 
the relative velocity in the line of sight, was first pointed out by 
Fox Talbot in 1871, but the suggestion has not yet borne fruit. 
Some hesitation in taking up this interesting piece of work has 
no doubt been due to the smallness of the velocity to be 
measured in most cases ; but now that such a high degree of 
accuracy is attainable, there is no longer any reason to suppose 
the method impracticable. A very simple way of computing the 
parallax from an observed velocity in the line of sight was intro
duced by Dr. Rambaut a few years ago, a knowledge of the 
orbital elements being assumed (Monthly Notices, vol. I. p. 302). 
This paper seemed to supply all that was needful in the way of 
facilitating the necessary computations; but Dr. See has recently 
treated the subject somewhat differently (A st. Nach., No. 3314). 
The hodograph of an ellipse being a circle, the velocity at any 
point in the ellipse is represented by the radius vector of the 
hodograph which is parallel to the tangent to the orbit at the 
point in question. The radius of the hodograph can be deter
mined from the spectroscopically observed velocity, and the 
value of the velocity in the line of sight can then be predicted 
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for any instant whatever. From the orbital velocity it is easy 
to deduce the length of the semi-axis major of the orbit, and the 
parallax is equal to the semi-axis major in seconds of arc, divided 
by the length of the same when expressed in astronomical units. 
The sum of the masses follows from the ordinary application of 
Kepler's third law. Dr. See lays special stress upon the im
portance of these investigations being taken up practically, as 
they will furnish us with "an absolute parallax exact to the 
highest degree," and will also enable us to apply a rigorous test 
of the universality of the law of gravitation. It is known 
already, from micrometrical measures, that Kepler's second law 
holds good for binary stars, and therefore that the force is cen
tral ; but it remains to be shown that the principal star is in the 
focus of the real ellipse. 

THE SOLAR PARALLAX.--Among the various methods 
suggested as suitable for the determination of the solar 
parallax, that afforded by the parallactic inequality in the motion 
of the moon deservedly takes a high place. The reason is that 
in this particular term the parallax of the sun is multiplied 
by a coefficient which increases the quantity to be deter
mined in the approximate ratio of I : IS, so that an error 
of a tenth of a second in the inequality would not pro
duce an error of one-hundredth in the parallax sought. But 
in deriving the solar parallax it is necessarily assumed, that the 
relation between these quantities is accurately given by theory. 
Unfortunately there has been a discrepancy between the co
efficients derived by Hansen and Delaunay, and the accepted 
explanation has not been the correct one. In order to ensure 
identity between Hansen and Delaunay it was necessary to 
suppose than an error existed in the highest term computed by 
Delaunay, and that the deviation of the remaining terms from 
the general character of the series did not exist. Recent work 
by Mr. Hill and Prof. Brown has, however, confirmed the 
accuracy of Delaunay's theory so far as this particular term is 
concerned, though it leaves a general doubt on the legitimacy of 
neglecting the higher terms in some of the series in other parts 
of the theory. Prof. Newcomb points out (Astronom. four. No. 
356) that this more recent discussion of Messrs. Hill and Brown 
demands an increase on the theoretical value of Hansen, on 
which he had previously relied, of o"·3o, and consequently a 
diminution in the solar parallax of o"·ozi giving the corrected 
value of 1r=8"·773· 

THE EPPING FOREST MUSEU1}f AT 
CHINGFORD. 

THE opening of this museum, which we annonnced in our 
last week's issue as having been fixed for Saturday, 

November z_, in respect an interes_ting ceremony, and 
marks a penod m the history of the Essex Field Club, of which 
this active society may well feel proud. Two or three years after 
the foundation of the Club in I88o, an informal meeting was held 
at the residence of Mr. E. N. Buxton, with a view to starting such 
a local collection, but the Conservators at that time had not long 
been in charge of the Forest, and they did not see their way to 
giving house-room for the museum in the old lodge known as 
"Queen Elizabeth's." The founders of the Club, however, have 
never lost sight of the desirability of having such a collection in 
the Forest district, and in February I894, a special meeting of 
local residents and others was convened, and a local sub-com
mittee formed for the purpose of forwarding the scheme. A 
subscription list was opened, and a sufficient sum raised to war
rant another application to the Conservators for the use of Queen 
Elizabeth's Lodge. This was granted, ahd the Banqueting 
Roo':', which from time immemorial has been unoccupied and 
dev01d of fittmgs, has now undergone transformation into a 
museum, which was declared open to the public as a part of 
Saturday's proceedings. The arrangement of the collections 
illustrating the natural history, geology, archceology, and topo: 

of the Forest, has been entirely carried out by Mr. 
Wilham Cole, the Hon. Secretary of the Club, aided by his 
brothers and a few zealous workers who gave their co-operation, 
notably Messrs. W. Crouch, I. Chalkley Gould, A. Greenhill, 
and others. On Saturday afternoon a very representative 
gathering of scientific men took place at Chingford, to assist at 
the opening ceremony. The members and guests, comprising 
among the former Sir William Flower, Mr. Edward North 
Buxt?n, Profs. R. Meldola and G. S. Boulger, Mr. J. E. 
Hartmg, &c., and among the latter a large number of the Epping 
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Forest Committee of the Corporation of London, were received 
by the President of the Club, Mr. David Howard, in a room ad
joining the museum. After a few introductory remarks by the 
President, Sir William Flower addressed the meeting on the 
general subject of local museums and the advantages to be de
rived from their establishment. Mr. Deputy Halse, the Chair
man of the Epping Forest Committee, then expressed, on 
behalf of the Corporation, the satisfaction which they all felt in 
being associated with the Essex Field Club in the movement, 
and declared that from Monday, the 4th, the collections would 
be available for public inspection. The party then proceeded to 
view the museum, and great satisfaction was expressed at the 
large amount of material which had been brought together in a 
comparatively short time and with very modest financial 
means. Mr. Greenhill's collection of flint implements from 
the valley of the Lea, Mr. T. Hay Wilson's set of drift 
rock materials from the local glacial gravels, Mr. Crouch's 
shells of the Dengey Hundred, the cabinets of Forest 
flowering plants, fungi and insects, and the interesting set 
of relics found during the Club's explorations of the Forest 
earthworks, were all much admired. A pamphlet by :\1r. 
Chalkley Gould, being one of a proposed series of museum 
handbooks, was distributed at the meeting. The author 
in this pamphlet gives a description of the Romano-British 
station at Chigwell in illustration of the specimens which he has 
contributed to the museum. After the inspection the party 
assembled for tea at the Royal Forest Hotel, some eighty or 
ninety members and visitors being present. At a meeting of 
the Club, held after tea, the President moved a vote of 
thanks to Mr. William Cole and his coadjutors for the large 
amount of work which they had voluntarily done on behalf of 
the museum. This was warmly seconded by the Rev. A. F. 
Russell, the rector of Chingford, who is chairman of the local 
sub-committee. Mr. Cole having acknowledged the vote of 
thanks, Mr. A. Smith Woodward (ofthe British Museum) then 
gave a short address, in the course of which he pointed out the 
essential requirements that the museum should fulfil in order to 
be of real use, and commented most favourably upon the arrange
ment of the collections, their contents, and their mode of display. 
Sir William Flower expressed his concurrence with Mr. Wood
ward's remarks, and made some further observations and sug
gestions, especially dwelling upon the importance of taking steps 
to insure the permanence of the museum when those who had 
laboured so well for its foundation were no longer able to carry 
on the work. In the course of his remarks he paid a high 
tribute to the general work of the Essex Field Club, of which 
he had been an honorary member almost from the time of its 
foundation. Prof. Meldola, in proposing a vote of thanks to 
Mr. Deputy Halse, pointed out that the element of permanence 
to which Sir William Flower had alluded was most likely to 
accrue from their association with the Epping Forest Committee. 
This vote having been seconded by Mr. E. N. Buxton, and re
plied to by Mr. Halse, Mr. Harting made some remarks on the 
danger of encouraging promiscuous " collecting" by schoolboys, 
an_d _the proceedings terminated. Favoured by an exceptionally 
bnlhant antumnal afternoon, the meeting was a distinct success, 
and must have given great satisfaction to its promoters. The 
musenm is necessarily small, but a good beginning has been 
made, and the time may be looked forward to when increased 
accommodation will be required. The feature which most 
strongly commends it to students of natural science, and lovers of 
the Forest generally, is the purely local character of the col
lections. No more appropriate use of Qneen Elizabeth's Lodge 
could possibly have been made, and the Corporation of London 
have done wisely in allowing the Essex Field Club to found an 
institution which, however small and unpretentious, is, even as 
at present appointed, a distinct boon to all frequenters of the 
Epping Forest district. 

CONCENTRATION OF GOLD ORES.r 
WHEN gold mining is. a new industry in any country, the 

methods of extractiOn are often somewhat rough and 
ready. With great quantities of rich ore waiting for treatment 
or easily obtainable, the mill-roan is usually intent on obtaining 
the greatest possible quantity of bullion in a short time, rather 
than on_ establishing a good system of reduction, which. in the 

1 
H Report on the Loss of Gold in the Reduction of Auriferous Veinstone in 

Victoria." By Henry Rosales. (Issued by the Department of Mines 
Melbourne, x895.) ·' 
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