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an appeal for help (not financial) in a coopera
tive research recently set on foot, particulars of which 
may be obtained on application to the chairman of 
the research committee, Eugenics Education Society, 
Kingsway House, Kingsway, London, vV.C. 

AT the annual meeting of the National Education 
Association, held on May 2, Lord Sheffield made some 
interesting comparisons between the educational 
systems of Scotland and England. Supplementary 
courses are recognised for all schools in Scotland, 
where, at the end of August, 1911, there were 2056 
such in 3173 primary schools, and they had 
49,497 pupt[s <!hove twelve years of age in average 
attendance, out of a total of 783,792 pupils in 
average attendance. The grants to pupils in these 
courses amount to more than 41. a head, while in 
England the grant is 21. a head to pupils in elemen
tary schools. In Scotland 6·3 per cent. of the pupils 
are undf:r advanced instruction in ordinary schools, 
or about 30 per cent. of the pupils above twelve years 
of age in ordinary elementary schools. In England 
there are n? such pupils and no such classes, but 
there were, m 191 r-12, 1,032,ooo pupils above twelve 
years. There are 194 higher grad., schools in Scot
h.nd., with more than 24,ooo pupils in average attend
a:'ce, or 3·2 per cent. of all the pupils in elementary 
schools. In I9IO-II there were only forty-seven such 
schools in England and vVales, with 8852 pupils, or 
less than one-twentieth of the Scotch proportion. The 
grants for these schools in Scotland are 2l. Ios. a 
head for the first year, 31. ws. for the second year, 
41. Ios. for . the third and further years, all 
capable of an mcrease of 10 per cent. for gQ.od work. 
The grants Of the English code for higher elementary 
schools are: first year, 30s., second, 45s., third, 6os., 
or an average just above 2l. a head, and, with the 
fee grant and aid grant, a, total of 31. a head. The 
assimilation of the EngF<h Hgh"r elementary schools 
to the Scotch higher grade schools in all matters could 
be done by departmental action alone. The Scotch 
report for 1912-13 shows that more than 95 per cent. 
of the teachers are certificated, and 68 per cent. 
trained, and there is one certificated teacher to thirty
nine pupils. In England and Wales there is one 
certificated teacher to about fifty-two pupils, and in 
19II-r2 less than 65 per cent. were certificated. The 
average salaries of teachers certificated are, in Scot
land in rqio-II, men, 138l., women, 83l.; in England, 
men, 127l., women, 92l. In Scotland the salaries work 
out at about 3l. per pupil, and in England and Wales 
at about zl. 17s. 4d. per pupil. The total cost of 
board schools in Scotland for school maintenance and 
interest and repayment of loans is about 4l. r6s. In 
England it is between 4l. 8s. and 4l. ws. 
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LONDON. 

Society, l\fay r.-Sir Archibald Geikie, 
K.C.B., president in the chair.-Prof. E. H. Griffiths 
and Ezer Griffiths : The capacity for heat of metals at 
different temperatures. The thermal capacitv at 
various temperatures between o0 and Ioo0

, of' the 
following metals has been determined :-Cu, AI, Fe, 
Zn, Ag, Cd, Sn, and Pb. The work at lower tem
peratures will be published later. The variation in the 
thermal capacity can be represented (over the range 
o0 to IOo0

) by the following parabolic equations, the 
difference between the calculated and experimental 
values in no case exceeding 0·2 per cent. In the large 
majority of cases the difference is less than o· I per 
cent. 
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Cu 
AI 
Fe (ingot) 
Zn 
Ag 
Cd 
Sn 
Pb 

s = o·o9o88 (r + 0·000534II- o·oooooo{St"), 
S =0·20957 (1 + 0·000916It- O·OOOOOI7f 2

), 

s=o·10452 (1 +o·00152ot -o·ooooo6r7t 2
), 

S =0·09176 (1 + 0·0005605t -O·OOOOOI781 2
), 

S = 0·05560 (1 + 0·0003396/- O·OOOOOOI4II 2
), 

s=o·o5475 (I+o·ooo52ot -o·oooooo725t"), 
s = 0·05363 (I + o·ooo67o4t- o·oooooo458t2

), 

S = 0·030196( I+ 0•000400t - 0·00000036t 2
), 

Many forms of equations were tried, but it was found 
that the experimental results were more closely re
presented by the parabolic than by any other form.
A. Qobertson and G. Cook : The transition from the 
elastic to the plastic state in mild steel. The paper 
deals with the reduction of stress at the yield point 
in mild steel. Apparatus for limiting the extension 
during yield to a value comparable with the elastic ex
tension, and for securing axial loading, are described. 
·c nder these conditions twelve specimens v.:ere tested, 
and a reduction of stress of 24 to 36 per cent. observed 
in eleven, and of 17 per cent. in the other one.-F. P. 
Worley : Studies of the processes operative in solutions. 
XXVIII., The influence of acids on the rotatory power 
of cane-sugar, of glucose, and of fructose. Experi
ments on the hydrolysis of cane-sugar bv solutions of 
benzene-sulphonic acid have confirmed the conclusion 
previously arrived at from those in which sulphuric 
acid -..vas used, that the ratio of the negative optical 
rotation at the completion of hydroh·sis to the initial 
positive rotation increases rapidh· as the concentration 
of the acid is increased. The iri.crease is proportional 
to the concentration of the acid, and in the case of 
benzenesulphonic acid amounts to about 20 per cent. 
when the concentration is increased from zero to twice 
normal. It has been found that the increase is due 
entirelv to the influence of the acid on the rotaton· 
power ·of the three sugars, cane-sugar and glucose being 
made somewhat less dextro-rotatorv and l:::evulose con
"id,···"bl,- wore !<Pvo-mtato"v bv tr" prespnce of thr 
acid.--·-H. G. J. 1\ioseiey: The· attainment of high 
potentials bv the use of radium. A radio-active sub
stance which emits 13-radiation should, when insulated, 
continue to gain a positive charge until a potential 
of the order of a million volts is reached. Experi
ments have been made to test this point. A small 
bulb containing radium emanation was supported bv a 
quartz rod at the centre of a highly exhausted flask. 
A disc suspended from a quartz sprin!! in the neck 
of the t1ask formed a simple attracted disc electro
meter. It was found that a bulb of q mm. diameter 
reached a potential of roo,ooo volts in the course of a 
few minutes. A sudden discharge then occurred 
throug-h the residual gas in the flask. A bulb of 5 em. 
diameter charg-ed up much more slmd,· : no discharge 
took place, and the final potential, 1 ro,ooo volts, \Yas 
limited bv a leak of electricitv alon!! the quartz sup
port.-£. Marsden and Dr. T. S. Taylor : The decrease 
in velocitv of a particles in passing- throu!!11 matter. 
The relative velocities of the a particles of radium C 
before and after passing through foils of various 
thicknesses have been investigated bv means of the 
deflection caused bv a magnetic field. Tables are 
g-!ven showing the results for gold, copper, aluminium, 
mica, and air. 

Linnean Society, April 17. Prof. E. B. Poulton, 
F.R.S., president, in the chair.-M. P. Price and 
N. D. Simpson : Plants collected on the Carruthers
:'>iiller-Price expedition through north-west Mongol;a 
and Chine_?e Dzungaria.-E. G. Baker : Some Briti:-h 
varieties of the bee-orchis, Ophrys apifera, Huds. In 
the typical form of the bee-orchis the labellum is 
broad convex, with a terminal, reflexed appendage, 
brown-purple, disc spotted with orange-yellow. In 
1840 Hegetschweiler, in "Die Flora der Schweiz," 
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described and figured Ophrys Trollii, a plant with 
the middle lobe of the labellum narrow lanceolate 
elongated, purplish-red in the centre, gold at 
edge, the three outer perianth-lobes lanceolate 
pointed. The plant came from \Vinterthur. In this 
country there appears to be a series of intermediate 
forms connecting the typical form with 0. Trollii, 
some being more nearly allied to the former some 
to the latter.-Dr. Hisavoshi Takeda : The flora of 
Shikotan. Shikotan is the southernmost of the Kurile 
Islands, which are distributed in the form of a chain 
between Kamtschatka and Y ezo, and lies between 
about 43° 35' and so' N. and q6° 3o' and ss' E. Its 
area does not perhaps exceed qo sq. m. The island 
is hilly, and some of the hills are covered with forests 
of conifers and deciduous trees, others with dwarf 
bamboos--species of Saso.. There are manv streams 
along which bogs and S\vamps are often" well de
veloped. The vegetation of this island has scarcelv 

!ouched by human hands, but left in quite a 
pnmttlve state. The number of the higher plants 
known to the author is 324, belonging to 213 genera 
and sixt;:-two families, of which 245, including eight 
new specws, are new to the flora of this island, while 
r36 species are not mentioned in Miyabe's '·Flora of 

Kurile Islands," published in r89o, and also fifty
etght genera and eight families are addition5 to that 
publication. Among plants -which are common to 
Shikotan (and also other islands of the Kuriles) and 
Y ezo, or Y ezo and Hondo, but not found in Sagha
hen, there are a number of plants which are dis
tributed over north-eastern Asia, the Aleutian Islands, 
lb·. These plants arc believed by the author to have 
been introduced through the K.urile chain, but not 
through Saghalien. 

Zoological Society, April 22.-Mr. E. T. Newton, 
F:R.S., in the chair.-Dr. S. F. Harmer: The polyzoa 
of watenvorks. An account \vas given of the serious 
trouble which had been caused bv the occurrence of 
a rich and varied fauna in the pip(•s of certain foreign 
,,·atenvorks, notably at Hamburg and Rotterdam. 
:\s was first shown by Kraepclin, the polyzoa play a 
prominent part in the activity of the pipe-fauna, by 
feeding on diatoms and other microscopic organisms, 
:1nd serving in their turn as the food of other animals 
\':hich prey on one another. The nutritive matter 
rendered available bv the presence of enormous num
bers of polyzoa is thus iri large measure responsible 
for the existence of other constituents of the fauna, 
\Yhich mav include even fishes, such as the eel and 
the stickleback. The organic material supplied b,· 
the disintegration of the polyzoa and other animals 
is believed to be important for the nutrition of iron
bacteria, which are ·well known to cause the most 
serious trouble in waterworks. An account was given 
of five cases of the occurrence of polyzoa in English 
waterworks in sufficient numbers to give rise to verv 
serious inconvenience. In one or two of these case-s 
the advice given by Kraepelin, in his paper on the 
Hamburg- pipe-fauna, \Vas being follm,·ed, by the 
introduction of a system of filtration, the principal 
object of which is to remove the microscopic org-an
isms on which the polnoa, and ultimate!\· the whole 
:1-;semblage of animals. in the pipes, depe-nd for thei·r 
nutriment.-A. \V. Waters: The marine fauna of 
British East Africa and Zanzibar, from collections 
made by Cvril Crossland, in the vca;·s 19or-2. 
Bryozoa-Cheilostomata. In the collection dealt with 
from the neig-hbourhood of Zanzibar there are sevent\·
six species or varieties of cheilostomatous brvozo;1, 
almost all being from ten fathoms or under, so that 
for a shallow-water collection it is verv large.-Maior 
J. Stevenson-Hamilton : Occurrence of albino examples 
of the reed-buck (Cervicapra arwulinum) in the S:1bi 
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Reserve, Transvaal. Some interesting notes were also 
given on the habits and distribution of Sharpe's steen
buck (Raphiceros sharpei), which resembles the grys
bok much more closely than it resembles the common 
steenbuck in mode of life; and ranges from Nyasa
land to the Transvaal, but gradually dies out to the 
south-east of that country. 

Geological Society, April 23.- Dr. Aubrey Strahan 
president, in the chair.-R. H. Goode : The- fossil Hor; 
of the Pembrokeshire portion of the South \Vales 
Coa!field. Of the fifty-three determinable species of 
fosstl plants obtained from the Pembrokeshire portion 
of the South \\'ales Coalfield, three are new species. 
From the palceobotanical evidence it is cle:1r that the 
so-called •· Pennant Grit " of Pembrokeshire cannot 
be regarded as the equivalent of the Pennant Grit 
of the main portion of the South \Vales Coalfield. 
Cntil more plants have been obtained from the so
called •· l\Iillstone Grit" of Pembrokeshite, it is im
possible to fix definitely the horizon of these beds. 
However, it is evident that the beds assigned to the 
l\Iillstonn G probably belong to the Middle Coal 
l\Te;asures. Thirty-two fossil plants have been ob
tained from the Middle Coal :VTeasures of Pembroke
shire which b.ave not as yet been recorded from those 
of the main South \Vales Coalfield.-H. Kay: The 
Halesowen Sandstone Series of the southern end of 
the South Staffordshire Coalfield, and the petrified 
logs of wood found therein at \Vitlev Colliery Hales

(Worcestershire). With an appendix' on the 
structure of a new species of Dadoxylon, by E. A. 
l\ ewell Arber. The Halesowen coal-seam and asso
ciated beds of blue clay form a definite intermediate 
horizon traceable across the coalfield. The area is 
folded into two anticlines with a deep central syncline 
ranging south-south-eastwards, and the strata have a 

dio. The northern face is let 
clown by a fault repeating the lower beds. Other 
faults throv.- south>vards, and yet others intersect the 
anticlines. :VIining operations show the existence of 
a buried anticline with the full Coal-:VTeasure Series. 
The \Vitle\· Colliery railway-cutting shows big logs 
of petrified wood finely preserved by calcite, and of 
l' pper C:1rboniferous age. The wood has been 
examined bv Dr. 1\ev.;ell Arber, who finds it to b.ave 
Araucarian ·affinities, but of a species new to science. 
In consequence of its Palmozoic age, it is referred to 
the genus Dadoxylon. The type of preservation is 
also new to this horizon in this countrv, and the dis
covcrv of Dadoxvlon at \Vitlev constitutes a new 
record for British Carboniferous rocks. 

MANCHESTER. 

Literary and Philosophical Society, March r8.-Prof. 
F. E. \Veiss, president, in the chair.-\V. H. Sut
cliffe : A criticism of some modern tendencies in pre
historic anthropology. During the last few years 
there has been a great revival of interest in the study 
of Palmolithic man and his instruments in Britain, 
some of which are of great importance on account of 
the care and skill with which they have been worked, 
whilst others appear to be founded on untrustworthy 
evidence. The author discussed such of these latte"r 
as lead to the necessity of demanding a pre-Pleistocene 
arrival of man in Britain. The Kent plateau eoliths 
were ex:1mined and compared with the chipped Hints 
found bv Mr. V. Commont. and !'Abbe H. Breuil in 
the Thanetian beds of north France and those de
scribed bv :V1r. Hazzledine \Varren from the undis
turbed "clav with Hints." It was pointed out that, 
from our extensive knowledge of the fauna of this 
formation (Rheims and New Mexico), it is quite cer
tain that no tool-using animal could possibly have 
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been present at this r emote time, and that therefore 
flints, some of \Vhich closely resemble well-made 

1mplements , must be of pure ly natural origin. The 
·• rostra-carinate" flints described by Sir E. Ray Lan

from the Red Crag were next examined, and 
1t was shown that the same type occurs in the ordinary 
Palreolithic gravel of Hackney Downs. La nkester has 
also found the same type in the Middle Miocene of 
Aurillac. It is inconceivable that a human production 
should have retained exactly the same form through
out this immense period considering the rapidity of 
evolution of type shown among Palreolithic imple
·ments. The "rostra-carinate" flints were found to 
be not adapted to any likely use, and the conclusion is 
reached that they cannot be held to give good evidence 
of the existence of Pliocene man. On examining the 
age of the Galley Hill a nd Ipsv.:ich skeletons, the 
extrem e improbability of the only two known human 
remains fourid in gravel (prior to the recent discovery 
of the Sussex man) each being a complete skeleton, in 
view of the very great rarity of even small associated 
sets of bones ' of other mammals in the :same and 
similar gravels, was dwelt upon. The Gallev ·Hill 
skeleton 's -authenticity-depcnds -on the evidence of two 
witnesses with no geological training, who contradi ct 
·One . another on so fundam ental a fa ct as the nature 
of the hE'd in which it lay-one called it mould, the 
·other gravel. As regards the Ipswich man, the author 
pointed out the impossibility of a human skeleton 
lying closely contracted on a surface of loose sand 
resisting the act ion of a g-lacier which is supposed 
to have deposi ted Boulder Clay over it. The conclu
sion was r eached that both skeletons a re merelv 
burials of quite comparatively recent date . · 

April 8.-Prof. F. E. \Veiss, president, in 
the chair.-\V. Burton: Note on black pottery 
from Ashanti and the Gold Coast.- vV: Thomson: 
The influence of moisture in the ai r on meta
bolism iri the bodv. The author · had previously 
pointed out' that rnetabolism in the lungs (as 
indicated by the percentage of carbonic acid gas 
in the exhaled air) took place to a greater cxte.nt 
when breathing- dry than 'vhen breathing damp air. 
He now tested this further -on the effect of the various 
alterations· in the atmosphere, viz. the combined in
fluence of pressure, temperature, and hygroscopic ·state 
of the atmosphere on the · carbonic acid gas contained 
in the exha led air from the lungs. His experiments 
showed that some people are more sensitive than 
Qthers to dry or damp air, but the general result 
showed that difference of the carbonic acid gas 
in the exhaled air, when breathing cold damp air, 
amounted to about 4 per cent. increase when 
breathing cold dry air, whilst with warm air the 
difference showed an increase for the warm dn· air 
Qf i·53 per cent. -

April 22.-Prof. F. E. Weiss, president, in the chair. 
--Prof. F. E. Weiss: A Tylodendron-like fossil. While 
agreeing in general external appearance a nd also to 
some extent in the structure of the r em ains of the 
woody tissues found outside the pith, the latter was 
remarkable for the considerable development of secre
tory cana ls in its thin-wa ll ed tissue. The presence of 
these and other considerations led the author to the 
conclusion that the pith was more likely to have 
belonged to a plant of Cycadian than to one of Arau
carian affinit,·.- \V. llobinson: Some relations between 
Puccinia •ma.lvacearum, Mont., and the tissues of its 
host. The g eneral features of the pustules as shown 
on petiole, stem, and leaves of the hollvhock (Althaea 
rnsea) were described. The relations of the distribu
tion of the fungal mvcelium to the starch content of 
the host were pointed out, and the relations between 
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the haustoria and the individua l cells were dealt with. 
By a series of plasmolvsis experiments the haustoria 
were demonstrated to" enter cells which remained 
living after entry, and they were shown to lie within 
the protoplasm and to grow t?wards the nucleus. 
The results indicate a slow tappmg of the resources 
of living cells by the haustoria, which are able to 
penetrate the protoplasm in such a way that the cells 
remain alive for a considerable time. 
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