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was and puts the burden of an explanation upon the 
unknown conditions and la,ws which exist inside the 
atom. I have already given reasons for , discrediting 
the first. type of theory. The second type, though as 
yet very IDcomplete, seems to me to be the only possible 
one, and it has already met with some notable suc
cesses, as in the case of the Bohr atom. Yet the 
theory is a t present woefully incomplete and hazy. 
About all that we can say now is that we seem to be 
driven by newly discovered relations in the field of 
radiation either: to the Thomson-Einste in semi-corpus
cular theory, or else t() a theory which· .is equally 
subversive of the established order of things in physics. 
For either one of these alternatives brings us to a 
revolutionary quantum theory of ,radiation-that 
is, a theory which calls for an explosive emission of 
energy in units and has therefore ,SQmething akin 
to . atomism abom it. To be Hving in a period 
which faces such a complete ' reconstruction of our 
notions as to the way in which rether waves are 
absorbed and emitted by m,atter is an inspiring pros
pect. The atomic and electronic worlds have revealed 
themselves with beautiful definiteness and wonderful 
consistency to the eye of the modern physi'cist, ' but 
their relation to the world of refher waves is' still to 
him a profound mystery for which the coming-genera
tion has the incomparable opportunity of finding a 
solution. 

GEOLOGICAL STRUCTURE IN REL4TlON 
TO MAGNETIC DISTURBANCE. 

A LECTURE on the rela tionship between geological 
structure and magnetic disturbance, with especial 

reference to Leicestershire and the concealed coalfield 
of Nottinghamshire, was delivered be fore the Geo_ 
logical Society on May I by Dr. A. Hubert Cox. 

Before the lecture, at the request of the president, 
Dr-. A. Strahan, director of the 'Geological Survey, 
brieflv outlined the circumstances that had led to an 
irivestigatioI1 into a possible connedionbetween geo
logical structure and magnetic distUl·bances. The 
magnetic surveys conducted by Rucker and Thorpe 
in I886 and, I89I had proved the existence of certain 
lines and centres of disturbance, but those authors 
observed that " the magnetic indications appear to be 
quite independent of the disposition of tHe newer 
strata," and Dr. Strahan had not been able to detect 
any obvious connection. with 'the form and structure 
of the Palreozoic rocks below. In, I9I4-I5 a new 
magnetic survey was made by Mr. G. W.Walker, 
who confirmed' the existence ,of certain areas of dis
turbance. It was suggested that the effects mi'ght be 
due to concealed masses of iron ore, and, the matter 
was referred to the Conjoint Board of Scientific Socie
ties, which appointed an Iron, Ores Committee to con
sider what further steps should be taken. The com
mittee recommended that attention"'should be concen
trated on certain areas of marked magnetic disturb
ance, and that .a more detailed magnetic survey of 
these areas, accompanied by a petrological survey and 
an examination of the 'magnetic ,properties of the 
rocks of' the neighbourhood', should be made. Dr. 
Strahan had been approached with a view to the petro
logical work being undertaken by the Geological 
Survey, and it had been arranged by the Board of 
Education, with the consent of H.M. Treasury, that 
a geologist should be temporarily appointed as a 
t;1ember of the staff for .the purposes .af the 
tlOn. Dr. Cox ' had received the appoll1tment, and hiS 
lecture would show that results of great significance 
had qbtained by him. The new magneticob
servations had been made bv Mr. Walker, and the 
examination of the specimens collected, in regard to 
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their magnetic susceptibility, had been conducted lly 
Prof. Ernest Wilson. 

Dr. Cox then described the selected areas, which 
lay on Lias and Keupel' Marl between Melton Mow
bray and Nottingham,and in the neighbourhood of 
Irthlingborough, where the ' Northamplon Sands are 
being worked as iron ores. The Middle Lias iron 
ores, consisting essentially of limonite, which crop 
out near Melton have been proved in
capable, by reason :of their low: magnetic suscepti
bility,of causing disturbances of the magnitudes 
observed, wIJi1e the, distribution of the disturbances 
showed no, ' COfl]eSpondence withl theoutcrap of the 
iron 01'e5. Nor W:3Sarry other furmation among the 
Secondary rockS.faund capable of'exertiog any apr 
preciable influem:e.lt :appeared, therefore, that the 
origin 'of the magnetFc' disturbances· mu'stbe ' deep
seated. 

In:vestigatron show,cd that the disturbances, were 
?-rran.ged the lines of a system of' faults rang'
mg In directIOn, ft:om north-west to nearly, west. 
The faults , riear Melton 'Mowbray havenoi' been 
proved in the PalreDwla rocks, and, so tar as their 
eff'ectson the Secondary rocks are concerned" they 
would appear to 'be only minordislocalions. But 
farther north, near Nottingham, faults which take a 
parallel course, and probably belong to' the same 
system of faulting as those near Melton Mowbray, 
are known from evidence obtained in underground 
workings to have a much greater throw in the Coal 
Measures than in the Permian and, Triassic rocks 
at the surface .- It appears,' therefore, thaf movement 
took the same lines, 'at more than one 
period; the earlier ' and more' powedur movemeITt' being 
of post-Carboniferous, but pre-Permian the later 
movement being post-Triassic. AccordinglY, it is 
probable that th e small dislocations in the Mesozoic 
rocks indicate the presence of important faults in the 
underlying Palreozoic. 

The faults can give rise to magnetic disturbances 
only if they are associated with rocks of high mag
netic susceptibiHty. It is known from deep' lJodngs 
that the concealed coalfield of Nottinghamshire ex
tends into Leicestershire, but how far is not known. 
Deep borings have proved that intrusions of dolerite 
occur in the Coal Measures at several localities in 
the portion of the concealed coalfield, 
and always, so far as observed, in, the immediate 
vicinity of . It has been established that 
dolerites may exert a considerable magnetic effect; 
and the susceptibility of those that occu r in the Coal 
M'easures is above "the general average. Fur'ther, no 
other rocks that are known to occur, or are likely 
to occur under the ,area, have susceptibilities so high 
as the dolerites found' in the Coal Measures . These 
facts suggest the possibility of the occurrence of 
dolerites intrusive into Coa l Measures beneath the 
MesQzoic rocks of the Melton Mowbray district. 

The distribution of the dolerites actually proved, 
and of those the presence of which is suspected by 
reason of the magnetic, disturbances, appears to be 
controlled by the faulting . Moreover, whereas the 
character of the magnetic disturbances is such that it 
would not be explained by a sill or laccolite faulted 
down to the north, in the ma nner demanded by the 
observed thro'>.' , of the principal' fault, it would be 
explained by an intrusion that' had arisen along the 
fault-plane. The faulting itself is connected with a 
change of strike in the concealed Coal ' Measures, and 
the incoming of doleritic intrusions in the concealed 
coalfield, in contrast with their absence from the 
exposed coalfield, appears to depend upon the chal)ged 
tectonic features. The change ,of strike is apparent, 
but to a less degree, in the Mesozoic rocks, which, in 
the neighbourhood of Melton Mowbray, have suffered 
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a local twist due to the development of an east-and
west anticlinal structure. 

In view of the evidence that later movements have, 
in this district, followed the lines of earlier and more 
powerful movements, it appears possible, and even 
probable, .that this post-Jurassic (probably post
Cretaceous) anticline is situated along the line of a 
more pronounced post-Carboniferous but pre-Permian 
anticline. In this connection the isolated position of 
Charnwood Forest has a considerable significance. 
The forest is situated on the prolongation of the east
and-west line of uplift and just at the point where 
this uplift crosses the line of the more powerful north
westerly and south-easterly (Charnian) uplift. 'Where 
the two lines of uplift cross. the elevation attains its 
maximum, and the oldest rocks appear. 

The main line of faulting and of magnetic disturb
ance is parallel with and on the northern side of the 
east-and-west anticline, and the faulting is of such a 
nature that it serves to relieve the folding, while 
accentuating the anticlinal structure. It is possible 
that this belt of magnetic .and geological disturbance 
marks the southern limit of the concealed coalfield. 
The results obtained by joint magnetic and geological 
work have thus served to emphasise the real import
ance of a structure which, when judged merely from 
its effects on the surface-rocks, appears to be of only 
minor importance. 

A further series of observations was carried out on 
the Jurassic iron ores of the Irthlingborough district 
of N orthamptonshire. The ores occur in the form of 
a nearly horizontal sheet of weakly susceptible ferrous 
carbonate partly oxidised to hydrated oxides. They 
give rise to small magnetic disturbances which are 
quite capable of detection, and these may be of use 
in determining- the boundaries of the sheets in areas 
not affected by larger disturbances of deep-seated 
origin. 

The results obtained by the joint magnetic and 
geological work in the two areas show that this 
method of investigation may be used to extend our 
knowledge of the underground structure. It appears 
also that: an extension of the method to other parts 
of the country would yield information of considerable 
scientific and economic importance. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

LEEDs.-The University has gratefully accepted a 
gift by Mr. \V Denison Roebuck of a unique coIlec
tion of microscopic slides and a library of bnoks upon 
the subject, of fresh-water Alg::e, as'the nucleus of a 
specialist library and collection' of Alg;:e in general. 
These were the property of Mr. \V. B. Turner, who 
died twelve months ago, and who, since his coming 
to Leeds in I877, had been one of the most active 
scientific workers in the city until laid aside by a 
serious illness. The value of the gift is enhanced 
by the fact that many of the books are illustrated by 
coloured drawings done by Mr. Turner himself, he 
having been a talented natural history draughtsman. 
The collections will be known as the "Barwell 
Turner Memorial," and will be available for the use 
of students of algological science. 

OXFoRD.-The annual Hallev lecture was delivered 
on May 28 by Sir Napier Shaw, director of the 
Meteorological Office. The subject was "The First 
Chapter in the Story of the Winds." The lecture, 
which was illustrated' bv dealt with 
Halley as the first framer of a physical explanation 
of trade winds and monsoons. His views still in part 
hold but the phenomena are more complicated 
than Halley thought. Contrary to what was once 
surmised, observation has shown that the horizontal 
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circulation of the air is explicable, the vertical cir
culation being at present too complex for exact deter
mination, though progress may be hoped for in this 
direction. 

The report for the past year of the visitors of the 
University Observatory mentions the appointment of 
Miss Bellamy to assist in the provisional seismological 
service undertaken by Prof. H. H. Turner on the 
death of Prof. Milne. Dr.]. K. Fotheringham has 
received a temporary appointmen't in connection with 
his work in the region where astronomy and chmno
logy overlap. Lectures have been deliyered by Prof. 
Turner to military audiences, including some in 
France, and also others of a popular character. 
Vol. iii. of the Vatican Zones has been printed 
and distributed. The work for other of ,the Vatican 
Zones has been partly completed, and some Santiago 
plates have been dealt with, with the aid of a grant 
from the Royal Society. The counts of stars for the 
Astrographic Catalogue and the analysis of weather 
statistics have been continued. 

On May 28 the preamble of a statute establishing 
a definite school of agriculture and forestry \vas laid 
before Congregation by the Warden of All Souls'. 
The statute was supported by Profs. Somerville, Sir 
\V. Schlich, Bourne, and Spenser \Vilkinson, and by 
the Warden of Wadham. It w'as opposed by :vIr. 
Walker, fellow of Queen's, and on a division the 
preamble was carried by 53 to I1. 

The Romanes lecture will be gi'ien by the Right 
Hon. H. H. Asquith. M.P., on Saturday, June 8, 
at 3.30 p.m., in the Sheldonian Theatre, on "Some 
Aspects of the Victorian Age." 

THE appointment to the George Henry Lewes 
studentship for research in physiology at Cambridge 
UnivlOrsity will shortly be made. The studentship is 
of the, annual value of 2001., and is open to women. 
Applications should be made by June 20 to Prof. 
Langley, Physiology School, Cambridge. 

THE Toronto correspondent of the Times reports 
that a movement has been begun at Winnipeg by Sir 
J. A. Maikins, Lieuten'ant,-Governor of Manitoba, 
Archbishop Matheson, Primate of All Canada, Sir 
Augustus Nanton, Prof. W. F. Osborne, of Manitoba 
University, and others for a conference at which 
prominent educationists of Canada, Great Britain, and 
the Uniteq States will discuss the best methods to 
promote ideals of national citizenship and character. 
The correspondent state:s that the conference is ex
pected to result in the formation of an unofficial per
manent National Board of Education, which will act 
as a clearing-house for educational ideals and an 
advisory body for the direction of new methods in 
education. One particular object of the movement is 
to improve text-books. 

THE meeting of the Physical Society to be held on 
Friday, June I4, at the Imperial College of Science, 
\viII be devoted to a discussion on "The Teaching of 
Physics in Schools," to be introduced. by Sir Oliver 
Lodge. Contributions to the discussiQn are expected 
from Mr. C. E. Ashford, headmaster, R.N. College, 
Dartmouth; Dr. T. ]. Baker, King Edward's High 
School, Birmingham; Mr. C. L. Bryant, Harrow 
School; Mr. G. F. Daniell, Educational Department, 
London County Council; Prof. R. A. Gregory, chair
man of the British Association Committee on Science 
in Secondarv Schools; Mr. J. Nicol. Northern Poly
technic, Holloway; Prof. T. P. Nunn, London Day 
Training College; Mr. F. W. Sanderson, headmaster, 
Oundle School; Mr. A. T. Simmons, Inspector of 
Secondary Schools, Universitv of London; Mr. E. 
Smith, Levton Secondary School; and Prof. F. 
Womack, Bedford College. Visitors are invited to 
attend this meeting of the society. 
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