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The Concept of Species 1n Biology 

T HE one hundredth and fiftieth anniversary 
meeting of the Linnean Society of London 

took place on May 24, when the presidential 
address was delivered by Dr. John Ramsbottom, 
and on the two following days symposia were held 
in which a. number of distinguished British and 
foreign zoologists and botanists took part. The 
meetings, which were attended by a. large concourse 
of fellows and foreign members of the Society and 
by delegates from many cognate societies and 
institutions in Great Britain and overseas, were 
held in the lecture theatre of the Royal Institution 
and were planned to provide for a. discussion of 
the various aspects of the 'species problem' in 
biology. The address of the president dealt with 
"Linnreus and the Species Concept" and the 
subjects of the two symposia. were, respectively, 
"The Concept of Species from Linnreus to the 
Present Day" and "Geographical Isolation as a 
Factor in Species Formation". 

LINNJEus•s CoNCEPT oF SPECIEs 

In his address, Dr. Ramsbottom pointed out 
that, in studying the works of Linnreus, it must 
not be assumed that his opinions remained un
changed throughout the whole of his career, from 
his first book in 1737 to his last in 1767 ; incidental 
observations must be interpreted in their relation 
to the particular subject under discussion ; and 
we must guard against reading into some isolated 
sentence the germ of a theory formulated at a 
later date. The doctrine of the fixity of species, 
so far as it was accepted by the predecessors and 
contemporaries of Linnreus, was a deduction from 
the Mosaic account of the Creation, an account 
which some at least of the early Fathers of the 
Church did not accept as conveying scientific as 
distinguished from moral and spiritual truth. The 
doctrine was enunciated by Linnreus in an often
quoted passage in his "Philosophia Botanica" in 
1751 : "Of species of plants we reckon so many 
as there were different forms created in the 
beginning by the Infinite Being ; and these forms, 
according to the appointed laws of generation, 
have always produced offspring like themselves." 

It is clear, however, that even when this cate
gorical statement was printed, Linnreus had some 
mental reservations and qualifications. He was 
already engaged upon his "Species Plantarum", 
published two years later. Scattered through this 

work are passages difficult to reconcile with the 
dogmatism of the "Philosophia". For example, 
under Rosa indica he writes : "The species of 
Rosa are difficult to distinguish and more difficult 
to determine; it seems to me that Nature has 
intermingled several or in sport formed several 
from one". After describing four species of 
Scorpiurus he adds, "It is beyond doubt that all 
these formerly arose from a single species", and 
of certain species of Geranium he says, "The 
flower and habit of the last three species show 
that at the beginning they were one". In this 
respect, evidently, his didactic aphorisms lagged 
behind his practice. 

So early as 1744 Linnreus had discussed the 
possibility that new species of plants might arise 
by hybridization, and in the later years of his life 
he gave much attention to this subject. Dr. 
Ramsbottom quoted many passages on this 
subject. Perhaps the most striking was from a 
work published in 1761 where, after discussing 
such possibilities as that "a genus is nothing else 
than a number of plants sprung from the same 
mother by different fathers", Linnreus concludes, 
"But whether all these species be the offspring of 
time, whether in the beginning of all things the 
Creator limited the number of future species, I 
dare not presume to determine". 

In the light of these and many other passages, 
Sachs's assertion that Linnreus "held fast to the 
end of his life" to the dogma of the fixity of species 
is simply untrue. 

For a century after Linnreus, botanists and 
zoologists were hard at work accumulating and 
naming collections. The Linnrean systems of 
classification and nomenclature afforded, to the 
botanists at least, the only hope of grappling 
effectively with the rapidly growing masses of 
material. They dreaded the confusion that would 
result if these were interfered with. Hence the 
vehement opposition that was at first offered 
to attempts to introduce a natural system of 
classification ; hence, also, the tradition that 
Linnreus was an inflexible upholder of the 
permanence of species. 

DEVELOPMENT OF SPECIES CONCEPT 

In the two symposia on May 25 and 26 a large 
number of speakers took part either by reading 
papers or in the course of the subsequent discussion. 
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Space does not permit of our giving more than 
brief summaries of a few of the papers, and 
the following must not be taken to represent 
more than the impressions of one member of the 
audience. A full report will appear in due couree 
in the Proceedings of the Society. 

The first symposium was opened by Sir Edward 
Poulton, who said that, in his opinion, a species 
must be regarded primarily as an interbreeding 
or syngamic community. Proof of this syngamy 
is often difficult to obtain and long delayed, but 
it is conclusive and brings release from the need 
for regarding the species as merely an artificial 
grouping for purposes of convenience. Continuity 
or transition of characters between two groups is 
held to prove that one is a variety of the other, 
discontinuity that they are distinct species. 
Discontinuity, however, is not enough, as is shown 
in the case of polymorphic species. The splendid 
collections bequeathed to the nation by the late 
Lord Rothschild bring into prominence the 
conception of sub-specific groups fused by syngamy 
into single species but ever ready, by preferential 
mating or the effects of isolation, to break up into 
separate species. 

Prof. E. W. MacBride said that since Darwin's 
time it has been shown that the minute variations 
on which he rested his case were not inherited. 
Mutations, on which the whole of modern genetics 
depends, are characterized by a loss of viability 
as compared with the type, and can never have 
survived in the wild state. The cytological basis 
of genetics is unstable and some of its assumptions 
are demonstrably false. There remain only 
acquired habits, asserted by Lamarck in 1809 to 
be the cause of the differentiation of species, and 
this has now been experimentally proved. 

Prof. 0. Winge (Copenhagen) while regarding 
the genetic nature of specific differences as beyond 
discussion, said that it is often difficult to decide 
in any given case how many genes are involved 
and whether the cytoplasm, as well as the nucleus, 
plays a part in the inheritance of such differences. 
It was discussed whether the differences between 
species, genera, families, etc., are of a special nature, 
and three possibilities were considered; (I) that 
the taxonomically important genes are polymeri
cally present in several or all of the chromosomes ; 
(2) that "vital genes" (the alleles to "lethal genes") 
are of particular taxonomic significance; and (3) 
that the genes in question are stable, non-mutable, 
and hence escape our analysis. 

Sir Arthur Smith Woodward said that our 
increasing knowledge of extinct animals is making 
the use of the Linnrean method of classification 
very difficult. Instead of classes, orders, families 
and genera, the palreontologist is concerned with 
phyla, lineages, branches and grades. Related 

lineages pass through the same orderly succession 
of changes, by which the same-or nearly the 
same-result is eventually obtained. Examples of 
parallel evolution and polyphyly were described in 
Graptolites, Elasmobranchs and Holostean fishes, 
and others were mentioned in reptiles, birds and 
mammals. Sir Arthur considers, however, that it 
is premature to attempt to introduce new principles 
for naming species, genera. and families, and that 
it is convenient to retain the old system as a 
provisional expedient until we are more sure of 
our facts. 

Dr. Karl Jordan (Tring Museum) pointed out 
that, although geographical variations were known 
at the time when the Linnean Society was founded, 
the fact that the area of most species is subdivided 
into smaller areas each populated by a. subspecies 
is a comparatively modern discovery the signific
ance of which is not generally grasped by biologists. 
The subspecies are the real units on which research 
in systematics is based, and he emphasized the 
importance for research of large collections like 
those in the Tring Museum brought together with 
this end in view. 

Other speakers who took part in this symposium 
were Dr. E. Stensio (Stockholm), Prof. H. J. Lam 
(Leyden), Prof. M. J. Sirks (Groningen), Prof. H. 
Boschma (Leyden), Prof. B. Nemec (Prague) and 
Prof. W. Robyns (Brussels). 

GEOGRAPHICAL IsoLATION AND SPECIES 

FORMATION 

The subject of the second symposium was 
introduced by an address by Dr. Julian Huxley, 
summarizing the present state of knowledge on 
geographical differentiation. He said that species 
inhabiting large but continuous areas tend to show 
gradations of character from one part of their 
range to another. For these continuous graded 
changes he has introduced the term "phenocline". 
Gaps may be produced in this continuity by 
obstacles to interbreeding, spatial (topographical), 
ecological, genetical, physiological, or psychological. 
Subspecies might thus be produced by segregation 
of non-adaptive mutations or by the beginnings of 
adaptive radiation. 

Prof. P. A. Buxton spoke on the insect fauna of 
oceanic islands. He said that although the fauna. 
and flora of such islands are impoverished it must 
not be assumed that competition is therefore less 
severe. In the absence of many predatory groups 
of animals the struggle for existence may be 
less hard and there m 1y be more freedom of 
evolution. This would explain the extreme 
variability of some species of insects (of which 
examples were described) and the formation of 
"endemic complexes" of closely related species. 
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It is less easy to account for the appearance of 
many monotypic endemic genera. 

Dr. E. Fischer-Piette (Paris) gave an account 
of his work on the limpets of the North Atlantic. 
These form a complex capable of splitting into 
several species. This splitting is realized, morpho
logically and ecologically, in certain districts of 
the coastline, but not in others. In these last 
districts there is much variation, leading to 
unaccustomed types each special to a locality. 
Geographical isolation is not necessary for the 
formation of new species of limpets, although their 
formation is greatly favoured by it. 

Dr. Bernard Rensch (Munster) opposed the view 
put forward by Goldschmidt, among others, that 
the transformation of species is governed by special 
laws, whereas geographical races only result from 
a secondary splitting up of species. He considers 
that geographical isolation of large populations is 
the first step not only towards new races but also 
towards new species, and that such a differentiation 
gives rise also to the higher systematic categories. 
The separation of new species by isolation from 

race-complexes (Rassenkreise) is the chief method 
of evolution. Examples of other methods are not 
numerous. Sometimes ecological isolation has been 
at work and, more rarely, a dominant mutation 
arises and spreads until it replaces the original 
form. In other cases, selection by external factors, 
especially climatic ones, is evident, leading to 
parallelism among geographical races. Prof. Karl 
Skottsberg discussed the flora of the Juan 
Fernandez group of islands and of the Hawaiian 
group. 

In both symposia, more especially the first, the 
various speakers approached the problem of the 
nature and origin of species from very diverse 
points of view-systematic, palreontological, 
ecological, genetic, cytological. There resulted a cer
tain appearance of discontinuity in the discussion, 
which, as one of the speakers remarked, emphasized 
the desirability of combined and detailed explora
tion of the field towards which all these lines of 
research converge. For such exploration, no more 
fitting place could be found than the Linnean 
Society. 

Molecular Migration under the Influence of Centrifugal, Osmotic 
and Electric Forces* 

OUR knowledge of the mass movements of 
large molecules in various fields of force has 

its foundation in the early researches of Svedberg, 
and consists in large part in contributions from 
the Uppsala School. Since the occasion of 
Svedberg's recent lectures at Oxfordt, further 
improvements in experimental technique have 
been made, and the scope of these physical in
vestigations, particularly where they touch 
on biological problems, has been greatly 
enlarged. 

Studies of the resolving power of centrifuge 
rotors reveal that, in general, rotors of large 
diameter rotating at low speeds are preferable to 
smaller rotors at higher speeds. The resolving 
power is slightly higher and greater accuracy of 
optical observation is possible with the larger 
rotors. For rotor construction, steel is still to be 
preferred to light metal alloys, in spite of the 
greater ratio of strength to density offered by the 
newer aircraft alloys. This is due to the fact that 
around the cell holes, about one half of the total 
stress arises from the outward thrust of the cell, 
and the cell weight in modern constructions is 

• An account of three lectures delivered by Prof. The Svedberg, 
of Uppsala, at University College, London, on April 29, May 2 and 3. 

f Summarized in a supplement to NATURE of June 19, 1937 

reduced to a minimum. By reducing the bearing 
diameter from 18 mm. to 10 rom., the power 
dissipated in bearing friction has been reduced 
to some 300 watts at 60,000 revolutions per 
minute, or about one seventh of the earlier value. 
Rotors with such low bearing friction take an 
inconveniently long time to come to rest, and to 
reduce this time a magnetic brake system has been 
introduced. In spite of the much lower frictional 
losses in the air turbine ultracentrifuge, the 
energy required to drive this type is now actually 
greater than in the case of the oil turbine machine, 
owing mainly to the much lower efficiency of the 
air turbines. A new type of divided centrifuge cell, 
the inner chamber of which is made from the 
British transparent plastic 'Perspex', is available 
which enables the observation and separation in 
substance of ultracentrifuge fractions at the end 
of an experiment. 

The study of molecular migrations in the electric 
field has been facilitated by the development of an 
improved electrophoresis apparatus by Tiselius in 
Svedberg's laboratory. It is possible wit.h this 
apparatus to observe the migration of the com
ponents of a mixture and to isolate these for 
subsequent chemical or biological investigation. 


	The Concept of Species in Biology



