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connexion with these observations we hear frequent use 
of the term orthogenesis, a word introduced by Eimer 
to express the notion that evolution proceeds along 
definitely directed lines.2 Eimer was both a vigorous 
opponent of natural selection and a confirmed 
Lamarckian. His idea had been enunciated at various 
times by others, but in spite of a superficial attractive
ness such short cuts have seemed too facile, and to 
be avoided in the absence of irresistible evidence that 
they are right. Nevertheless, what we have learned 
of variation, especially of the incidence of parallel 
variations, has taught us that many varietal forms 
owe their origin to a process of unpacking a definite 
pre-existing complex, with the consequence that, 
given the series of varieties to which one species is 
liable, successful predictions may sometimes be made 
as to the terms which will be found in allied series. 
This is not what is meant by orthogenesis, but the 
phenomena have features in common. 

These symptoms of order in variation have prepared 
our minds, and there may well be a sense in which 
orthogenesis will be found to denote a valid principle. 
Granting that a gradual and secular evolution in one 
direction is demonstrated, much turns on the evidence 
that can be produced as to the other variations by 
which these changes have been accompanied. We 
anxiously await such details. Especially are we 
curious as to the nature of the characters concerned. 
Are they such as in our contemporary experiments 
we have found to be transferable, and thus likely to 
be subject to clean segregation ? Secondly-a ques
tion much more difficult to answer- is it possible 
that, though undoubted as indications of the course 
of an actual evolution, the most positive indeed which 
can be imagined, they should be interpreted as evidence 
of the origin of species in that stricter sense to which 
genetics has introduced us ? 

A sound analytical classification of the several 
kinds of characters in respect of their modes of varia
tion is greatly to be desired. We have determined 
the transferable characters as one group, and we no 
longer confound them with the essential elements 

2 Artbildung u. Verwandschaft den Schmetterlingen 1 ii., 1895, p. 3· 

conferring specificity. Segregation is of course often 
seen in species crosses, but as to the behaviour of 
these critical elements we know as yet very little. 

Of a third group we may presently learn from the 
paheontologists. Independent of all these substantive 
characters we shall distinguish what I have called 
the Meristic group, as a fairly homogeneous class o·f 
phenomena recognisable without much difficulty 
though still not precisely defined. 

That is a place to which I always look for one of the 
great discoveries about the nature of life. The pheno
mena of Meristic repetitions, especially in their most 
obvious manifestations as seen in simple patterns, 
would appear to be amenable to analysis. Who can 
look at the stripes on a zebra's hide-to take one of 
a thousand such illustrations-and not see them as 
a series of waves? Further, who can compare the 
hide of Equus zebra with that of Equus grevyii and 
not see that in E. grevyii the wave-length of the same 
vibrations is approximately halved? It is in the analysis 
of pattern that mathematical treatment might properly 
be applied to biology. If some physicist would examine 
our patterns and, treating the problem as one of ordinary 
mechanics, set himself to consider how the forces 
must be disposed to produce those patterns, I am not 
without hope that he might find a clue to the nature 
of the forces themselves. 

The future of biology lies not in generalisation, but 
in closer and closer analysis. It is the lack of analytical 
penetration that we so miss in the nineteenth-century 
evolutionists. Phenomena the most diverse are con
founded together and discussed under some common 
name, for example, variation. Their aim is always 
to unify, never to distinguish. Never are we reminded 
that every appeal must ultimately be to the mechanics 
of cell-division. That is the one true and logical 
unification. The cell, as Cuvier said of the living 
organism long ago, is a vortex of chemical and mole
cular change. Matter is continually passing through 
this system. We press for an answer to the question, 
How does our vortex spontaneously divide? The 
study of these vortices is biology, and the place at 
which we must look for our answer is cell-division. 

The Toronto Meeting of the British Association. 

ARRANGEMENTS for the Toronto meeting of the 
British Association are already well advanced. 

The meeting will open on Wednesday, August 6, with 
the installation of Sir David Bruce as president in 
succession to Sir Ernest Rutherford, and the delivery 
of the new president's address on advances in our know
ledge of disease and the means of coping with and pre
venting it, with special reference to preventive measures 
used during the War. The meeting will continue until 
August 13; meanwhile, the International Mathematical 
Congress will have begun in Toronto on August 11, 

and on the mathematical, physical, and engineering 
sides especially, there will be an unique opportunity for 
co-operation. 

The number of members intending to go to the meet
ing from Britain is at present about soo, and the 
majority will be sailing on the Cunard liner Caronia, 
leaving Liverpool on July 26, the Canadian Pacific 
steamer Montrose and the White Star Megantic from 
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the same port on July 25, and the Melita (Canadian 
Pacific) from Southampton on July 24; but several 
other vessels will add their quota to the party, as some 
members are finding occasion to visit points in Canada 
or the United States, in advance of the meeting. The 
shipping companies are co-operating closely with the 
office of the Association in making the best arrange
ments possible for members ; in particular, the Cunard 
Company is sending an officer from Liverpool to accom
pany the party on the Caronia, and to attend the meet
ing. The local executive committee of the Association 
in Toronto, under the chairmanship of Prof. J. C. 
McLennan, is at work arranging accommodation for 
visiting members, and the secretary of the Association 
has visited the city and discussed details of the whole 
organisation with the numerous active workers on the 
spot. There could not well be a finer situation for an 
Association meeting. Even the severe demands which 
the Association makes upon accommodation for its 
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general and sectional meetings can easily be met in 
the University, while the adjacent colleges and resi
dences will provide really delightful residence for those 
who do not prefer to put up at an hotel and are not 
staying in private houses. 

The sectional programmes are taking shape. With
out attempting at this stage a full list of papers, refer
ence may be made to a few leading subjects, among 
which, it will be noted, Canadian interests find an 
important place. Sir William Bragg, as president of 
the Section of Mathematics and Physics (A), will give 
an address on crystal structure. This subject, and that 
of colloid solutions, will be also discussed jointly with 
the Chemical Section (B) ; while the physicists will 
have a session with the Engineering Section (G) to 
consider optical stress determination. Among other 
subjects in Section A, Sir Ernest Rutherford is expected 
to speak on atomic disintegration; Lord Rayleigh on 
the scattering of light, and on the luminosity of the 
night sky; Mr. R. H. Fowler on the quantum theory; 
Prof. A. S. Eddington on relativity, and on the interior 
of stars ; Mr. E. A. Milne on stellar atmospheres ; Mr. 
J. Jackson on star motions, and Prof. A. Fowler on 
spectroscopy. A group of meteorological and geo
physical papers willincludecontributions by Mr. F. J. W. 
Whipple on "The Diurnal Variation of Pressure: an 
unsolved Riddle " and " The Green Flash " ; one on 
tidal friction by Dr. H. Jeffreys; and one by Sir Napier 
Shaw, whose title, "If the World went Dry," may 
possibly attract attention in Toronto for reasons quite 
other than those offered by the subject-matter. 

Sir Robert Robertson, as president of Section B 
(Chemistry), will speak on " Chemistry and the State." 
The section will join those of Physiology (I) and Agri
culture (M) in a discussion on vitamins, and that of 
Geology (C) in the consideration of liquid and other 
fuels ; it will itself devote a portion of the meeting to 
electrochemistry, with special reference to Canadian 
electrochemical manufactures. Section C, in a dis
cussion on changes of sea-level in relation to gravitation, 
continental shelves, and coral islands, will be joined by 
the Geographical Section (E), the president of which, 
Prof. J. W. Gregory, will give an address on the relation 
of white and coloured races in reference to white coloni
sation in the tropics. Prof. G. W. 0. Howe's presi
dential address to the Engineering Section (G) will deal 
with a hundred years of electrical engineering. The 
Anthropological Section (H) will join that of Psychology 
(J) in a discussion on racial mental differences, and will 
receive, among other contributions, papers from Mr. 
H. Balfour on anthropology and the administration of 
the affairs of native races, from Dr. A. C. Haddon .on 

the distribution of early man, kom Dr. T. Ashby on 
recent discoveries in I.taly, from Mr. L. H. Dudley 
Buxton on ancient crania from the valley of Mexico, 
and from Dr. R. R. Marett on the cinematograph as an 
instrument of anthropology. Prof. W. Macdougall, in 
his presidential address to Section J, will deal with 
purposive action as a fundamental conception in 
psychology. The section will join that of Physiology 
(I) in discussing physiological and psychological factors 
of muscular efficiency in industry. 

The Botanical Section (K) will receive an address 
from its president, Prof. V. H. Blackman, on the 
physiological aspects of parasitism ; it will also deal 
with the ascent of sap and the transport of food material 
in trees, and will join in discussions on Canadian forestry 
problems with Section M (Agriculture), and on species 
and chromosomes with Section D (Zoology). Sections 
D and M will consider soil population. Section M will 
hear its president, Sir John Russell, on the subject of 
combination in attacking farmers' problems, and will 
discuss diminishing returns in agriculture with Section 
F (Economics). The Education Section (L) will receive 
an address from its president, Principal E. Barker, on 
the nature and conditions of academic freedom in uni
versities, and among other items will discuss psycho
logical tests for scholarships and promotions (jointly 
with Section J) and the training of pupils intended for 
an overseas life ; it will hear Prof. Wrong on the teach
ing of the history and geography of the British Empire, 
and Dr. C. W. Kimmins on the sense of humour in 
children. 

In addition to other papers from members of the 
visiting party, many are already promised by Canadian 
and American scientific workers, and the subjects 
referred to above represent perhaps a quarter (certainly 
not more) of those which the meeting will afford 
opportunity to touch upon. A large Canadian and 
American attendance is hoped for and expected, and 
several important American institutions are offering 
opportunities for intercourse between their represen
tatives and visiting members. Some surprise may have 
been felt at the decision of the Association to meet 
overseas in a year when the Empire Exhibition will 
draw so large a number of visitors in the reverse direction 
across the Atlantic, but this circumstance may well react 
favourably upon the interests of the meeting. Those 
visitors to Wembley who desire to join the Association 
on their return may find information as to the objects and 
work of the Association by research in the reading room 
of the Canadian pavilion, or even in the ships' libraries. 

The meeting will be followed by a transcontinental 
excursion, particulars of which may be expected shortly. 

0 bit u a ry. 

PROF. J. E. B. WARMING. 

THE death on April 2 of Dr. Eugene Warming, 
emeritus professor of botany of the University of 

Copenhagen, marked the passing away of a vigorous 
force in Danish botany, and of a pioneer who influenced 
botany over the whole world. In the latest edition of 
Warming's ecological text-book (r9r8) references are 
given to about 2ooo papers and monographs, and it is 
safe to say that the larger half of these were inspired 
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or influenced by him. For about six'ty years Warming 
contributed steadily to the literature of botany, and 
for nearly half that period he was professor. His life
work involved several aspects of botany, but the part 
that will probably live longest is the attempt to bring 
order into the chaos of the world's types of vegetation 
-forests, grasslands, deserts, etc.-with reference to 
the groups of environmental factors that determine 
the existence of a plant in a place, and control its 
growth there. 
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