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large steps; white these may occur, minute herit- 
able changes are more frequent. . . . Evolution 
according to the typical Darwinian scheme, 
through the occurrence of many small variations 
and their guidance by natural selection, is per- 
fectly consistent with what experimental and 
paleontological studies show us; to me it appears 
more consistent with the data than does any other 
theory. 

Many believers in mutation have been n d -  
lessly befuddled by the diverse meaaings of 
"variations" as used by Darwin and De 
Vries. Darwin included in  his " individual 
variations " both the " fluctuating varieties " 
and the "mutations" of De Vries. Pheno-
typically they can not even now be distin- 
guished. De Vries himself candidly admits 
tlt~at this was Darwin's attitude, thus proving 
himself more clear-sighted than many of his 
followers. A11 that Darwin needed for his 
purpose was proof of variations that are 
heritable, and these are found in mutations, 
be they large or small. 

Just as mendelism has to do with the 
mechanism and not the fact of heredity, SO 

the mutation theory deals with the nature and 
not the fact of variations. Neither, in my 
opinion, has any implication that is antagon- 
istic to the theory of natural selection. 

The statement has often been made that 
natural selection "originates nothing " bo-
cause it does not explain the origin of varia- 
tions. I must confess to scant patience with 
this point of view. As well say that the 
sculptor does not make the statue because he 
does not manufacture the marble or his 
ohisel; or that the worker in mosaic originates 
nothing because he does not make the bits of 
stone which he assembles in his design! 

The material corresponding to the bits of 
stone in  the mosaic is furnished by heredity 
and variation, and its quantity by geometrical 
ratio of increase. Natural selection acts in 
selecting and put,ting together this material 
in the formation of new species. Thus, in a 
true sense. i t  seems evident that something 
new has appeared-something that i s  but. was 
not. 

Anot.her favorite figure, introduced I be-

lieve by De Vries, is "Natural selection acts 
only as a sieve" determining which forms 
shall be retained and which shall be discarded. 
This also seems to me to fall short of a com- 
plete statement of the truth. I f  the material 
subjected to the sifting process be regarded 
as changing with each generation by the addi- 
tion of variations, or mutations if you prefer, 
some of which are favorable to a nicer adjust- 
ment of the species to its environment; the 
figure would be more nearly correct. To ma.ke 
i t  complete, however, the mesh of the sieve 
must change from generation to generation so 
that a quantitative variation which would be 
preserved in one generation would be dis-
carded in a later one. But in  this case nat- 
ural selection would do more than a sieve 
could do. It would combine a number of 
favorable variations in the production of 
something new, a new species! 

I n  conclusion it seems to me that we are 
justified in maintaining that Mendelism and 
the mutation theory, while forming the basis 
of the most brilliant and important advances 
in biological knowledge of the last half cen-
tury, have neither weakened nor supplanted the 
Darwinian conception of the "Origin of 
species by means of Natural Selection." 

C. C. NUTTING 

SCIENTIFIC EVENTS 

PROFESSOR CALMETTE O N  A VACCINE FOR 


TUBERCULOSIS 


THE Paris correspondent of the London 
l ' imes reports that the Peti t  Journal publishes 
an interview with Professor Calmette, sub-
director of the Pasteur Institute, which indi- 
cates that progress has been reached in the 
long struggle of the medical profession to find 
a cure for the ravages of tuberculosis. Pro-
fessor Calmette was careful to tell his inter- 
viewer not to proclaim too widely that a cure 
has been found. "We are only a t  the dawn," 
he said. "The possibilities are immense, I 
can assure you, but we have still much work 
before us . . . in following the pathway which 
now lies open before us and which will lead us 
perhaps to a splendid realization of our hopes. 
FIope is now permissible." 
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Professor Calmette then gave a n  account of 
t h e  results of h i s  researches a n d  those of Dr. 
Guerin, which proved ihat cattle and  monkeys 
could be given immunity. A vaccine has been 
found f o r  cattle. Experiments lasting over 
m a n y  months have given results said to be of 
importance. 

Professor Calmette stated t h a t  i n  a c e -
ta in  stable they placed five known tuberculous 
cows. W i t h  them were housed ten  heifers, 
f o u r  of which had not  been given a n  effective 
vaccine, a n d  t h e  other six had been vaccinated. 
T h e  t r ia l  Iasted for  thirty-four months, some 
of t h e  cattle being revaccinated each year. At 
t h e  end of the  time, when t h e  beasts were 
slaughtered, it was found t h a t  of the f o u r  un-
vaccinated heifers three showed advanced 
tuberculosis. Of the  six vaccinated beasts t h e  
two which had only once been vaccinated 
showed distinct signs of the  disease, bu t  the  
four  animals which had  been vaccinated three 
times, although they had been i n  constant 
company with t h e  tuberculous companions f o r  
thirty-four months, showed n o  trace of t h e  
disease. Fur ther  experiments on  a large scale 
m e  now going on. 

T o  find ou t  whether this  vaccine is  capable 
of being applied t o  m a n  experiment@ will be  
necessary on chimpanzees and  anthropoid apes. 
These animals d o  not  take kindly to temperate 
climates, a n d  Professor Calmette a n d  his col-
laborators have therefore decided to build a n  
experimental laboratory i n  French Guinea. 
T h e  Pasteur  Inst i tute  has  obtained the  con-
cession of Rooma Island, four  miles f rom 
Konakry, fo r  their  researches, a d  the  gov- 
ernor of Western Africa h a s  put a t  t h e  in- 
stitute's disposal f rom t h e  1921 budget t h e  
sum of about £6,000, with which t h e  labora- 
tories will be constructed. T h e  researches of 
t h e  scient*ifio missions will take some years, 
a n d  the  estimated expenditure is f5,000 a year. 

, AWARDS OF THE PARIS ACADEMY OF 
SCIENCES 

ACCORDINGto t h e  report i n  Nature the  prizes 
awarded by the  P a r i s  Academy include the fol- 
lowing : 

Mathematics.-Grand prize of the mathematical 
sciences to Ernest Esclangon, for his memoir en- 
titled ''New Rwearches on Quasi-periodic Func- 
tiom"; the Poncelet prize to Elie Cartan, for the 
whole of his work; the Franeaur prize to Ren6 
Baire, for his work on the general theory of func- 
tions. 

Meckanics.--A Xontyon prize to  StGp'hane Drze- 
wiecki, for his book on the general theory of the 
helix, with reference to marine and aerial propeller- 
blades; the de Parville prize to Jean Villey, for 
his work on internal-combustion motors. 

Astronomy.-The Lalande prize to LEopold 
Schulhof, for his revision of the catalogue of the 
proper motions of 2,641 stars; the Valz p ~ i z e  to 
Ernest Mauibant, for his work on the calculation 
of ithe perturbations of comets; the Janrrsen medal 
to William W. Coblentz, for his work on the infra- 
red radiation of terredrial souwes and of stars; 
the Pierre Guzman prize between Francois Con- 
nomiat (5,000 francs), for his work on the photog- 
raphy of the minor planets; Ren6 Jarry-Desloges 
(5,000 francs), for his physical observatione on the 
planets, especially Mars, and Joanny-Ph. Lagrula 
(4,000 francs), for his work on the rapid identifi- 
cation of the minor planets. 

Geography.-The Delalande-GuErineau prize to 
Georgee Bruel, for his explorations and publica- 
tions relating to French Equatorial Africa; the 
Tchihatchef prize to Augnste Chevalier, for his 
exploratiom in Africa and Indo-China; the Binoux 
prize to Marcel AugiGras, for his work in the wmt- 
ern Sahara. 

Navigation.-The prize of 6,000 f ~ a n c s  between 
Fernand Gossot (4,000 francs), for his treatise o n  
the effects of explosives, Pierre de Vanssay de 
Blavous (1,500 franes), for the whole of his work, 
and Ren6 Risser (500 francs), for his work on 
b J k t i c s .  

Physics.-The L. La Gaze prize to Georges Bag-
nac, for the whole of his wwk in physics; the 
H6bert prize to LQon Bouthillon, for his work on 
wire$- telegraphy; the Hughes prize to FrEd6ric 
Laiporte, for his work on electrical standards and 
the ph80tmetry of electric lamps; the Cllement 
Felix foundation to Am6d6e Guillet, for his re-
searches on chronometry. 

Chemistry.-The Montyon prize (unhealthy 
trades) to LQonce Barthe, for his work on the hy- 
giene of workshops; the Jecker prize (5,000 
francs) between Henri Gault, for hi work in or- 
ganic chemistry, and Heari Herissey, for his re- 
searches on the glucosides of plants; the L. La 


