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\Velcker compared the measurements of a skull said to be 
that of Dante with the poet's death-mask, and found that 
the agreement was exact enough to warrant the 
authenticity of the skull. In 1893 Virchow, after corn
paring a skull which was found by archreologists in circum
stances which led them to believe it to be that of Sophocles 
with busts of the poet, was unable to give a decided 
opinion. 

The first complete invest igation of this kind was made 
by Welcker in con nection with Schiller's sku ll; the dis
crepancies between the death-mask, which he accepted as 
authentic, and the skull were so great-more than he 
found between modern sku lls and faces-that he came to 
the conclusion that the skull cou ld not be that of Schiller. 
In 1898 Kollmann and Buchly attempted to reconstruct the 
physiognomy of a young woman from a skull found in the 
debris of a lake-dwelling. The bust was criticised by 
:\Ierkel, who came to the conclusion that the skull gave no 
clue to the essential parts of the face-the eyes, nose, and 
mouth . H e was led to alter his opinion, however, by 
handing a skull to a sculptor and asking him to reconstruct 
the face. The skull was tha t of an Australian native. 
The sculptor returned and told him it was impossible to 
mould a European face on such a skull; the one he ulti
mately modelled had the features of the race to which the 
skull belonged. 

Prof. von Eggeling has performed a real service to anthro
pologists and given them the hope of ultim ate ly securin" 
a scientific basis for obtaining trustworthy 
of the face from a study of its skeleton. 

In a paper which has appeared in the Berichte der 
Saturforschenden Gesellschaft zu Freiburg-im-Br. (October, 
1011) Dr. J. Kalkhof gives the results of a series of 
measurements of the orbits made on more than Soo human 

belonging to various races. He found that although 
the nght ':'nd left o;bits are approximately equa l in height, 
the left, m two-thtrds of the skulls examined, was dis
tinctly wider than the right. Some ten years ago Miss 

Dr .. Alice Lee, while examining the crania of 
prehtstonc Egyptians from Naquada (Biometrika, vol. i., 
p. 408), found that the left orbit was not onlv wider but 
also higher, tha.n the right. It may therefore. be 
as proved that tn the majoritv of individuals the left orbit 
is capacious than the r ight. The explanation of the 
pred?mmance of the left orbit is not easily explained, but 
tt will probably be found that it is due to the greater use 
o! the of mastication of the right side. Dr. 
h.alkhof has a method of estimating what he 
has termed the dtagonal axis of the orbit but its utilitv 
is not apparent. .He .notes the shape of 
the orb.Its of p:ehis tonc Cro-Magnon race, especially 
the honzontal direction of the upper orbital margins. We 
observe that Prof. Elliot Smith, in his recently published 
book on the ancient Egyptians, uses the shape of the orbits 
as a criterion for distinguishing an alien people from the 
real Egyptians . 

----- - - --

THE SECOND MRNDELEEFF CONGRESS OF 
PURE AND APPLIED CHEMISTRY AND 
PHYSICS. 

THE second. congress of Russian chemists 
and physicists was held at the University of St. 

Petersburg on January 3-10. The number of members 
was unexpectedly large, namely, 1700 (that a t the first 
congress. was IOo8).; there were about sixty general, joint, 
and sectiOnal meetings, at which more than 220 communica
ti?ns were made. Short a bstracts of these papers, together 
wtth the discussions, were published in the daily " Diary " 
of the congress. 

On January 3, after a funeral service in the University 
church in memory of Mendeleeff and the honorary presi
dent, Beketoff, there was inaugurated the " Mendeleeff 

."-a suite of three rooms of the University lodg
.which occupied as professor, containing 

his library and furn1ture, all fitted up exactly as it was 
twenty-fi ve years ago. At two o'clock the inaugural meet
ing was held in the adjoining Great University Hall, 
Where, after election of the president, vice-pres idents, and 
secretaries of the congress, Prof. Osipoff (Kharkoff) spoke 
on the scientific work of Beketoff, and Umoff (Moscow) 
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on the characteristics and actual problems of the natural 
sciences. 

The evening of that day , and the three following days, 
were devoted to sectional meetings. On Christmas Day 
(January 7) there was only one meeting 
and several hundred members made an excursion by spec1al 
train to the Falls of Imatra (Finland). On the next day, 
J anuary 8, the congress was invited to the Polytechnic 
Institute (village Sosnovka, near St. Petersburg), where 
meetings of the sections of aerodynamics, radio-telegraphy 
and applied physics, metallurgy a nd electrochemist.ry took 
place, followed by an inspection of all the and 
laboratories of this vast institute. In the evemng a 
general joint meeting with R:ussian 
Societv was h eld at the Umvers1 ty, the commumcatwns 
m ade -being :-Walden (Riga), electrolytical dissociat.ion. in 
non-aqueous solutions; and Lazareff (Moscow), apphcatwn 
of thermodynamics in chemistry. The day was c losed by 
a banquet, attended by some soo members. 

January 9 was devoted to sectiona l work, and J anuary 10 
witnessed the closing meetin g of the congress. After 
addresses by Prof. Walden (Riga) on the development of 
chemistry in Russia , and Prof. Goldhammer (Kazan) on 
modern conceptions of time, space, and ;:ether, the. reports 
of the secreta ri es were read, and several resolut1ons of 
sections adopted. Then a vote of thanks to all who con
tributed to the success of the congress was passed , and the 
president declared the congress closed. The third 
:\1endeleeff Congress will be held in 1914. 

Turning now to the work in the sections, 
we notice that some of the sectiOns proposed d1d not meet, 
as no papers were presented; others were very crowded, 
and held meetings as often as possible. The great num?er 
of communications does not allow more than a mentwn 
of the titles of those presenting a general interest. 

(r) Section of Chemistry.-In the e ight sect ional meet
ings about eighty commu>1ications were made.; of 
the following may be m• nti oned :-Borodovsk1 (Yuneff), 
determination of atomic \1 eight of elements by means of 
absorption of electrons ; S Jeranski (Kieff), adsorption ?f 
dissolved substances bv ice; Kuznezoff (Kharkoff), catalytic 
decomposition of alde'hydes ; Grinakovski (Tomsk), 
velocity of crystallisation i .1 capi llary tubes; Bubanov1.ch 
(Zagreb), criticism of Traube's theory of 
tension; Fisher (Riga), mechanism of crystalltsatwn 1n 
aqueous and alcoholic solutions ; Dumanski (Kieff), nature 
of colloidal solutions; \Vurzcl (St. Petersburg), latest deter
mination of atomic weight of nitrogen (14,007). 

The Chemical Section held three joint meetings with the 
Section of Physics. Thirteen papers were communicated, 
of which the following may be noticed :-Tamman 
(Gottingen, Yurieff), d.eter'?ination of molecu.lar 
weight of crystalltne. ; Zeltnsk1. absorptwn 
of ultra-violet osc1llat10ns by rad1o-acttve substances; 
Romanoff (Moscow), absorption of electron:'agnetic. waves 
by alcohols ; Kolli (Moscow), photochemical actiOn of 
electromagnet ic waves on a mixtur: of a nd toluene: 
Hollmann (Yurieff), thermodynamics of solutions; L azareff 
(Moscow), diffusion an.d biological processes .. 

( 2 ) Section of Phystcs.-Of the twenty-s ix papers pre
sented at seven meetings, many dealt with advances of 
physics during recent years and new. fundam ental concep
tions. Among the papers were :-vVemberg (Tomsk), slow 
deformations of solids ; Goldhammer (Kazan), theory of 
dispersion and absorption of light i.n 
bodies · ('\l:oscow), magnetic properttes of 1ron 
a nd under the influence o f swift electrical oscilla
tio ns; Ehrenfest (St. Petersburg), on the existence _of 
;:ether· Roshdes tvenski (St. Petersburg), anomalous dis

in sodium vapours; Timiriazeff viscosity 
of rarefied gases; Kravetz (Moscow) , const1tut10n of absorp
tion bands in transparent media. 

(3) In the Section of six .ra Jers, mostlv 
of a technical nature, 1vere communicated m three meet
ings. A jo_int meeting with. the of Apt lied Physics 
was held 1n the Polvtechnic Institute, where three com
munications were m"ade :-Chernysheff (St. Petersburg). 
absolute measurements of high voltage; Muller (St. Peters
burg), production of electromagnet ic waves in a system of 
three communicating conductors. 

The Section of Geophysics met on seven occasions, 
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when sixteen communicallons were made and discussed. 
i\Iany are of general interest :-Voeikoff (St. Petersburg), 
the mfluence of water on the heat balance of the earth · 
Vernadski (St. Petersburg), gaseous . inte'!'change in 
earth's crust; Tochidlovski (Odessa), formation of the 
e.lements of fog; Aganin (Odessa), new hypothesis of forma
han of thunderstorms ; Dubecki, actinometric observations 
at t.he glacier of Be;cl. In the joint meeting of this 
sectiOn and the SectiOn of Physics four communications 
were presented. Prince Golitzin (St. Petersburg) gave an 
acsount of the actual state of seismology, and Rosenthal 
(\\! arsaw) spoke about the determination of the depth of 
the origin of earthquakes. 

(5) Considerable interest was taken in the Section of 
Astrophysics ; in meetings eleven papers were read. 
Of these we mentiOn :-Amaftunski (Vilna), theory of sun
spots as resulting from the activity of prominences · Tikhoff 
(Pulkovo), on the scin.tillation of stars; applied 
to the study of physical properties of Mars and Saturn · 
optical of .solar pror_ninences ; Donich (St. 

.astrophysical mvestlgatwn of complete solar eclipses ; 
NeU!n:m, advances of selenium-astrophotometry; Arzik
hovsk! (Novocherkassk), spectra of planets obtained by 
Slipher, and the spectrum of chlorophyll. 

Many papers were also read at meetings of the sections 
of .and technical electrochemistry ; aero

an.d biophysics ; agricultural chem
Istry; hygiene ; and didactlcs, the last-named being devoted 
to methods of teaching physics and chemistry in colleges 
(gymnasiums), and kindred matters. 

The exhibitions of physical and chemical apparatus were 
,ve,ry and m;any foreign firms took part in them 
(vi.z. A. Hilger, C. Zeiss, Heraeus, Fiiss, and others). In 
spit.e of the cold (on some days a temperature of -25° was 
registered), more than sixty excursions were made to 

works and institutions of St. Petersburg and its 
environs. Almost all museums were open to the members 
of the congress, and the provincial members made the 
most of this occasion to acquaint themselves with the 
capita.!. After the end of our many members took 
part. m the. Congresse.s of Applied Geology and Mathe
mabes, which were maugurated in St. Petersburg on 
January 9· 

RELATION BETWEEN HEIGHT AND LENGTH 
OF THE WAVES FINALLY PRODUCED AT 
SEA BY WINDS OF ANY GIVEN SPEED.' 

Q made by the author, and those cf 
Scoresby, Pans, Abercromby, and others, show that 
the waves in a storm are fully developed they travel 

With the same speed as the wind which produces them. 
If there be any excess velocity of wind, such as might be 
supposed necessary to prevent the waves from flattening out 
through the effect of friction, it is a quanti tv so .small that 
it falls within the errors of observation. Similarlv for the 
breakers which reach our coasts after storms in the 
Atlantic, the author has recorded periods which show a 
deep-water velocity equal to the maximum recorded velocity 
of the wind durini( the same spell of weather, the latter 
being in one case Beaufort's force II, or 64 statute miles 
pe.r hour, and in another case Beaufort's I2, or 77 statute 
miles per hour. He has never recorded breakers with a 
speed equal, or nearly equal, to the speed which the wind 
momentarily attains in gusts, the speed of the waves not 
exceeding the average speed of the wind. The observations 
indicate that if there be any waves which travel faster than 
the wind, they do not attain sufficient amplitude to form 
breakers. 

Since the highest waves finally produced travel with the 
same spee.d as the wind, their period and length can be at 
once precisely calculated for any given speed of wind. The 
recorded heights of fully developed waves for all weathers 
fr?m " strong breeze " to •: strong gale," 25 to 44 
m!les per. h?ur, a.re proportiOnal to the speed of the wind, 
the multipher bemg 0·7· Thus the height of the waves 
finally produced in a strong breeze, such as that of the 
trade winds, is 25 X 0·7= I7·5 feet, and in the ordinary 

1 Summary of a Cantor lecture delivered before the Royal Society of Arts 
on January 22 by Dr. Vaug!lan Cornish. · 
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"strong gale" of the North Atlantic 44X0·7=30·8 feet. 
The length of the waves being precisely calculable ftom 
tl;e, speed of the wind, their flatness can be calculated bv 

by .the number for height. The ratio of 
to height IS thus proportional to the velocitY of the 

wmd, the multiplier being o·6. -
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I 
Strong breeze 6 25 7'2 262 

I 
!7'5 IS'O 

Moderate gale 7 3I 8'9 404 2!'7 !8'6 
Fresh gale 8 37 10'6 575 25'9 22'2 

Strong gale 9 44 12'6 813 30'8 26'4 
Whole gale !0 53 IS '2 I u8o I 37'1 3 r ·s 
Storm II 64 !8'3 

I 
1720 44'8 38'4 

Hurricane 12 77 22'0 2489 

The author recently obtained measurements of lar<<e 
waves in unusually favourable circumstances, the ship, 
P. and 0. ss. Egypt, hove-to for nine hours in the 
Bay of Biscay during- the storm of Decem bet 2 r I9I r. 
The following velocities of wind are the means two 
sets of estimates of the Beaufort's number. At 4 a.m., 
velocity of wind, 48·.') statute miles per hour; 8 a.m., 46·::;; 
noon, J.'\·5· The velocities of the waves were :-8 a.n;., 
47 statute miles per hour; ro a.m., 43·5; noon, 3Q·5· At 
100 a.m. the prevailing height of wave was JI feet, verv few 
bemg lower. There was no "swell," i.e. no waves longer 
and flatter than these, neither were tlwre any noticeable 
short waves. This remarkable " sea " was the effect of a 
very strong wind upon a heavv swell already runnin<< in 
precisely the same direction. i'he speed of this swelr" as 
observ:d in the positions occupied by the ship on ' the 
precedmg day, was 40 statute miles per hour. Its heig-ht 
was usually about I5 feet, individual crests rising occasion
ally to a little more than 20 feet. 

QUAN1'ITA1'IVE STUDIES IN 
EPIDEMIOLOGY. 

THE publication of a paper on this subject by Sir Ronald 
Ross in a issue of NATURE 1 prompts me to 

pre_sent a note which I. had been holding over for a longer 
article, and have also mcorporated in a paper read before 
the :vashington Philosophical Society? At the same time, 
I ':Ish to a so.lution for. a certain system of differ
entwl equatwns obtamed by Sir Ronald Ross-a solution 
which presents certain points of interest. 

I. 
may ourselves the problem of investigating the 

relatiOn between of the infected population 
f?cus of, mfectwn)! the total population, the 

mfectwusness of the d1sease, and its mean duration. 
vVe shall here restrict our considerations to the case of a 
disease such as pulmonary phthisis, which is more or less 

(i.e. not epidemic in its occurrence). 
Bnef refl:ctwn shows that we can apply to this case a 
mathematlcal treatment precisely analogous to that of the 
growth of a population ; for we mav think of the diseased· 
pot.tion of .P?Pulation as a aggregate, into 
which new are recruited by fresh infections, 
just as . new mdividuals enter an ordinary population by 
procreatiOn. On the other hand, members are continuallv 
eliminated .from the aggregate, first by deaths, secondl)
by recovenes. On the basis of these considerations 
formul::e can without difficulty be established between 

1 October 5, rgu, p. 466 . 
. 2 n, 191 [: "Evol_ution in Discontinuous Systems." Pub· 

hshed m the Journal of the Washmgton Academy of Sciences, january and 
February, 1912. 
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