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countries were in opposite directions in all seasons, 
as indicated by the correlation coefficient, but the 
results were much more definite for the first and last 
quarters of the year, when the values of r were 
-o·72 and -o·43 respectively. Mr. Craig then pro
ceeded to calculate the values of r between Egypt and 
other European stations, and by using the values 
found he drew lines of equal correlation. A little 
thought shows what a powerful method he has in
augurated for dealing with the problem of centres of 
action and for localising the centres in a definite 
manner. It will be for each country in the future to 
work out the monthly or seasonal iso-correlational 
lines with itself as base, and to use the charts ob
tained in determining what information will be useful 
to it in making its own seasonal forecasts. 

Mr. E. Gold and Mr. F. J. W. Whipple showed some 
curves of frequency of temperature for Kew and 
Valencia Observatories, which exhibited a double 
maximum in the annual curve. Roughly speaking, 
the year may be divided as regards temperature into 
three seasons, winter, summer, and equinoctial, each 
season including four months. If the temperature of 
a particular day of the year were always the same in 
different years, we should get a relatively large 
number of warm days at the time of the summer 
maximum, when temperature changes but slowly from 
day to day and of cold days at the time of the 
winter minimum. Actually, the temperature of a 
particular day of the year varies considerably, and 
the result is that the temperatures occurring most 
frequently are not the extremes, but are closer to the 
mean, and it may happen that they meet and give one 
single temperature of most frequ ent occurrence if 
the annual variation is small enough compared with 
the variability of a particular day. It may be noted 
for places similar to Kew in tneir temperature varia
tions, that in order to experience the largest number 
of days of temperature 6o° F., say, it is necessary to 
select a place with a mean maximum temperature, 
either 4° or 5° above 6o° F. or 4° or 5° below 6o° F. 

Dr. J. S. Owens discussed the conditions to be ful
filled by an approved method of measuring atmo
spheric pollution, and considered in turn nine different 
methods , none of which were entirely free from 
objection. One of the simplest, that of collecting the 
deposit from the atmosphere i:- a gau&'e of known 
area, has been adopted by the Commtttee for the 
Investig-ation of Atmospheric Pollution. 

Dr. Vaughan Cornish described a simple method of 
determining the period of waves at sea by observing
the interval between the times when a patch of spent 
foam is on the crest of successive waves. The 
method appears to be an excellent one, and ought to 
be brought to the notice of marine meteorologists, but 
it is desirable that observations should be made, in 
connection with the method, to determine what cor
rection is necessary owing to the effect of wind on 
the foam. 

Prof. H. H. Turner, in presenting the report of 
the seismological committee, referred to the great loss 
which seismology had sustained through the death 
of Prof. Milne, who had invariably given some account 
of the year's work and progress at the annual meet
ing of the association ever the committee was 
formed nearly twenty years ago. Since his death the 
committee had had an anxious time ; it was agreed 
that the work must be carried on, and the committee 
had decided that for the present it could not do better 
than arrange for the collection and discussion of 
records to be carried on at Shide so far as possible 
without alteration. Mr. J. J. Shaw, who gave a 
description of his instrument which was working in 
the basement of the building, had succeeded in 
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making a satisfactory damping arrangement for the 
Milne seismograph ; this removed the most serious 
objection which had been raised to the Milne instru
ment, and it was hoped that the network of stations 
reporting to Shide would be able to add a " damped ,. 
instrument to their equipment. 

The Rev. H. V. Gill, S.J., rtad a paper on the dis
tribution of earthquakes in space and time. He con
cluded that at least 6o per cent. of recorded earth
quakes were associated with others in their neigh
bourhood. 

The Rev. W. O'Leary, S.J . , discussed the sources of 
disturbance of seismometers which are especially 
sensitive to convection currents. A statement that 
certain periodic variations were due to the beating 
of the waves on the west coast of Ireland was chal
lenged by Dr. Vaughan Cornish, who pointed out 
that the resultant effect of the waves on an irregular 
coast-line would not have the wave-period; it would 
probably not be periodic at all. 

The Rev. A. L. Cor tie, S.J., discussed the connection 
between sun-spots and terrestrial magnetic disturb
ances, and suggested that the equatorial rays of the 
solar corona might represent the stream lines of the 
solar influence, active in magnetic storms. 

Dr. S. Chapman gave an account of an investiga
tion into the periodic variations of magnetic force, 
by which he sought to test and extend Schuster's 
suggestion that the changes are due to the motion 
of ionised air across the vertical magnetic field. He 
dealt particularly with variations of lunar period, and 
found tha t he got eight complex curves for different 
phases of the moon, which could be resolved into a 
semi-diurnal variation, and a diurnal variation of 
which the epoch changed during the month-a change 
which he attributed to variation in the ionisation of 
the upper atmosphere due to the variation in the 
solar-hour angle. 

In a joint meeting with Section E, important 
geodetic questions were discussed. An account of this 
discussion is given in the report of the proceedings of 
Section E. 

On Monday the meteorologists and other cosmical 
physicists met together for the annual "meteorological 
luncheon," and taking to heart Sir Joseph Larmor's 
comment on the results achieved at the Mount Wilson 
Solar Observatory, that "if the meteorologists were 
not careful we should soon know more about the 
sun's atmosphere than we did about the earth's," 
the meteorologists accorded the place of principal 
guest to Prof. Hale's representative, Mr. C. E. 
St. John, who promised to remember them at his 
mountain shrine. 

GEOGRAPHY AT THE BRITISH 
ASSOCIATION. 

A T the conclusion of the president's address in 
Section E (Geography), Dr. W . S. Bruce pre

sented his newly completed map of Prince Charles 
Foreland, Spitsbergen-an island of about 250 square 
miles, half of which is below the Ioo-foot contour line 
and one-fifth covered by glaciers. The rest consists 
of mountains and huge moraines. The height of 
Saddle Mount was fixed at 1406 ft., and the Devil's 
Thumb at 2602 ft. On a later day he gave an account 
of the economic resources of Spitsbergen, chief among 
which is an excellent steam coal bordering a splendid 
harbour, at present mined chiefly by Americans. In 
view of negotiations from Russia for the purchase of 
these coal rpeasures, lying only fifty-three hours by 
cruiser from our coasts, he urged the immediate 
annexation of the island by the British Government. 

Mr. l. N. Dracopoli described his journey across 
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J ubaland to the Lorian Swamp, and Dr. C. A. Hill 
the exploration of the limestone caverns of Gaping 
Ghyll, in Yorkshire. 

Friday morning was devoted to local geography. 
c\fter Miss C. A. Simpson's paper, which dealt in 
detail with the physical and human circumstances of 
the Rugby district, Prof. W. W. Watts analysed in 
masterly fashion the geography of Shropshire. Con
trasting the lowlands north and east of the Severn 
\\·ith the uplands of the south and west, he exhibited 
graphically the influence on rivers, roads, and place
names of the forested Edges and the wooded barrier 
of the Severn Gorge. The more immediate neigh
bourhood of Birmingham furnished material for three 
papers. Mr. P. E. Martineau showed how the Mid
land· Plateau, an upland area of woo square miles, 
sharply limited to the south by a steep escarpment, 
had marked the meeting of the English invaders from 
the Humber with the Saxons from Wessex. Mr. 
\V. H. Foxall traced the growth of the city from a 
market at the convergence of trackways; and Mr. H. 
Kay contrasted the Black Country, which owed to 
its varied minerals a population of 1,75o,ooo, a density 
exceeded on an equal area only in London, with the 
historical scenery of its borderland. 

On Monday, before Dr. Bruce's paper on Spits
bergen, Mr. C. B. Fawcett contributed an anthropo
geographic study of fiord lands in relation with the 
physical conditions of Norway, the north-west coast 
of North America, and Magellanes. In each region a 
narrow strip of coast was backed by barren highlands; 
each had a damp climate unfavourable to agriculture, 
with an ice-free sea; in each, expansion took place 
along the waterways. Social development depended 
on skill in navigation, local and limited among the 
Magellanes, confined to dug-out canoes among the 
Amerinds, but highly developed where the Norsemen 
were in touch with the shipbuilding nations of Europe. 
Mr. A. G. Ogilvie investigated the origin and growth 
of two remarkable promontories which screen the 
Inverness Firth from the Moray Firth, partly through 
geological changes, partly through tidal and wind 
currents. Prof. ]. W. Gregory gave a lantern lecture 
on Australia, in preparation for the coming visit of 
the Association to that continent. 

On Tuesday morning the section divided into two 
parts, one joining with members of Section A to 
receive papers on geodesy, the other discussing natural 
regions of the world, the topic being introduced by 
Prof. A. J. Herbertson. In the latter the most in
teresting points arose in connection with the place of 
man in the region. Some speakers held that human 
interests formed the only satisfactory principle of 
division; others that the title "natural" excluded man 
from consideration; and others that man and his 
environment were so mutually interactive as to be 
indivisible in such. relations. 

At the joint meeting with Section A, Capt. H. S. L. 
\Vinterbotham, R.E., read a paper on the accuracy 
of the principal triangulation of the United Kingdom. 
He said that the work having been carried out in the 
years 1783 to 1853, the precision of the angular 
measurements was less than that of most of the 
continental work, which is of later date. The probable 
error of an observed angle as calculated from the 
triangular errors is 1"2311 , as against o·s4" for the 
mean of all national systems up to 1892. These facts 
had led to the expression of doubts whether the 
British work was sufficiently accurate for incorpora
tion with the more modern European work. This 
question was discussed at the British Association 
meetings in 1qo6 and 1908, and in the latter year a 
letter was written on behalf of the Council of the 
Association to the President of the Board of Agricul-
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ture and Fisheries, suggesting the remeasurement 
of a small portion of the triangulation remote from 
the old bases. This has now been done, and there 
are available as checks six bases in the British Isles 
(including three measured before r82o with steel 
chains), and also a connection across the Channel to 
the new French meridional arc. The greatest dis
crepancy found was I)42ooo between the new base 
at Lossiemouth and the new Paris base. 

The accuracy of a triangulation depends not only 
on the precision of the angular measurements, but 
also on the "strength" of the figure. In this latter 
respect the British triangulation has a considerable 
advantage over most other work. In order to get 
a rough idea of how far this had compensated for 
the inferior angular measurements a comparison was 
made with seventy-seven pairs of bases in all parts of 
the world. On the assumption that the error 
generated varied as the square root of the distance 
from the base it was found that the mean discrepancy 
for roo miles of triangulation was o·ooooo44 in the 
logarithm, or I/99000. Taking the six pairs of bases 
available for the British Isles, the mean discrepancy 
was o·ooooo29 in the logarithm, or 1 J I52ooo. It 
would appear, therefore, that the principal triangula
tion is sufficiently accurate for incorporation with 
the more modern work on the continent, and that if 
funds became available for remeasuring the British 
arcs, they would be better employed for other geodetic 
work. 

Capt. H. G. Lyons, F.R.S., read a short paper on 
the terms used in triangulation, directing attention to 
the great and confusing differences in the terms 
adopted. He recommended that the terms first order, 
second order, third order, and fourth order should 
be adopted, the order depending on the average tri
angular error. The discussion showed that the feeling 
of the meeting was very much in favour of the pro
posal, and the question was brought up at the meeting 
of the general committee, and finally referred to the 
council, with a view to the whole question being 
brought to the notice of those concerned. M. Ch. 
Lallemand, in the discussion, stated that the subject 
was being considered by the International Geodetic 
Association. 

A paper by Mr. E. B. H. Wade, read by Mr. Keeling, 
gave particulars of some longitude observations in 
Egypt along a line Helwan-Dagsur to investigate the 
local attraction in that district. There is a difference 
in the local attraction between the places named of 
about 8". 

Mr. B. F. E. Keeling read a paper on the precision 
of field latitudes in Egypt. The latitudes were observed 
with a ro-inch Repsold theodolite. The probable error 
of a single night's observations worked out at about 
o· I 11 , but the agreement between observations on 
different nights was not as good as this would indi
cate. To investigate this, a series of monthly observa
tions for latitude were carried out in the grounds of 
the Helwan observatory, using a procedure identical 
with that followed in the field. The results were 
much less accordant than was to be expected from 
the individual probable errors. A comparison of the 
different monthly sets of observations ( 1 I in all) gave 
a probable error for one set of o·s", and this would 
appear to be the correct probable error to assign to 
the field latitudes of the Egyptian Geodetic Survey. 

It was pointed out in the discussion that as these 
discrepancies were not found at permanent observa
tories, thev must either be due to some peculiarity in 
Egypt, or· more probably to the methods and i_nstru
ments employed. Among those who took part m the 
discussions were M. Ch. Lallcmand, Col. C. F. Close, 

, and Prof. H. H. Turner. 
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