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Robert Brown and the Cell Theory 
THE Linnean Society has issued as an extract from 

its Proceedings (1931-32, pt. 2) the series of 
addresses delivered at the general meeting on Nov. 19, 
1931, which took the form of the centenary celebration 
of Robert Brown's discovery of the nucleus of the 
vegetable cell. The brochure contains an account, 
by Mr. J. Ramsbottom, of Brown's life and botanical 
work, one by Mr. S. Savage of his connexion with the 
Linnean Society, the passage from the memoir con
taining Brown's account of his discovery, and an 
address by Lieut.-Col. J. Stephenson on Brown's 
discovery in relation to the history of the cell theory. 

The discovery was announced at the close of a 
paper " On the Organs and Mode of Fecundation 
in Orchide::e and Asclepiade::e " read at the meetings 
of the Society on Nov. 1 and Hi, 1831. The paper 
was afterwards printed in the Society's Transactions. 

It was characteristic of Brown to refer incidentally 
in communications the main purport of which was 
taxonomic, to discoveries of fundamental importance. 
In 1809, in a monograph on the Proteace::e, which 
he had studied in Australia, he indicates the true 
relation between endosperm and embryo in the seed. 
In 1825, to a description of the remarkable Australian 
Juncaceous tree, Kingia, he adds his observations on 
the structure of the ovule and female flower in the 
Cycads and Conifers, which established the distinc
tion between the Gymnospermous and Angiospermous 
flowering plants. To Brown also is owed the recogni
tion of the Brownian movement of small particles 
(1827), and of the streaming of protoplasm, which 
latter he observed in the stamina! hairs of Tradescantia 
(1831) many years before the 'discovery' of proto
plasm. 

Brown described the nucleus as a more or less 
distinctly granular areola, generally somewhat more 
opaque than the cell membrane, to which it some· 
times adheres, projecting into the cell cavity, but it 
is not infrequently central or nearly so. It was 
observed in several families of Monocotyledons and 
Dicotyledons. Brown was the essence of caution, 

but the remark of Prof. F. E. Weiss, after reading the 
extract from the memoir, that Brown was inclined 
to regard the nucleus as an attribute of all vegetable 
cells, is justifiable. 

Lieut.-Col. Stephenson pointed out that in 1831 
we have already no inconsiderable part of that body 
of doctrine that goes by the name of the ' cell theory '. 
It is incomplete, in that it has scarcely as yet 
been applied to animals, no account of the origin of 
cells has been given, and the emphasis is mainly on 
the cell wall. Between 1831 and 1838, through the 
activities of the Breslau school under Purkinje and 
the rival Berlin school led by J oh. Muller, cells had 
been described in all the chief tissues of the animal 
body ; the production of new cells by division had 
been seen by Dumortier and other botanists, nucleus 
and nucleolus had been recognised, and animal and 
plant cells appreciated as equivalent structures. Pur
kinje had noted the absence of a special membrane 
in animal cells. 

The cell theory was therefore practically established 
by the year 1838, and Lieut.-Col. Stephenson protested 
vigorously against the general use in lectures and 
textbooks of the phrase " the Cell-Theory of Schleiden 
and Schwann ". He insisted that Schleiden's erro
neous theory of endogenous cell formation, accepted 
by his pupil Schwann, was a distinctly retrograde 
movement. Schwann also conceived the erroneous 
idea of the origin of new cells in the intercellular 
substance ; and his mode of comparison of the plant 
and animal cell tended to accentuate and to perpetuate 
the view of the cell wall as the chief and distinct
ive character of the cell. Schwann's "Microscopical 
Researches" was published in 1839. In 1850, Braun 
expressed the opinion that the cell was, properly 
speaking, the substance within the membrane ; but 
it was 1861 before Max Schultze defined a cell simply 
as a particle of protoplasm containing a nucleus. 
Therewith Brown may be said finally to have come 
into his own. Among the builders of the cell theory 
he holds an honourable place. A. B. R. 

The Value of 'Protective' Adaptations of Animals 

ONE of the hypotheses on which the theory of 
natural selection is based consists in the inter

pretation of the coloration and general appearance of 
animals from the point of view of protection from 
enemies. The range of ' protective ' devices con
sidered to be sufficiently effective as factors in the 
selection is very great, but exact investigations aiming 
at proving that such devices actually protect their 
possessors are scarce. 

Selectionists assume a discrimination in the choice 
of prey on the part of predators, and one of the 
methods by which the existence of such a discrimina
tion can be tested obviously consists in studies on the 
food of predators, by analysing the contents of their 
stomachs. Results of the studies, however, can only 
be convincing if the series of records are sufficiently 
long to eliminate the accidental and to arrive at 
statistically sound conclusions. In this respect, the 
investigations on the contents of birds' stomachs 
undertaken by the U.S. Bureau of Biological Survey* 
are beyond reproach, for they cover a period of more 
than forty years (since 1885), during which about 

* Smithsonian Miscellaneous Collections, vol. 85, No. 7, " Effective
ness in Nature of the so-called Protective Adaptations in the Animal 
Kingdom, chiefly as illustrated by the Food Habits of Nearctic Birds". 
By W. L. McAtee. Pp. 201. (Washington, D.C. : Smithsonian Institu
tion, 1932.) 
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80,000 birds have been examined and as many as 
237,399 identifications of animals found in their 
stomachs made. A common objection to this method 
is that anything found in a bird's stomach would be 
in an unrecognisable state. This, however, proved to 
be a misconception, since most birds swallow their 
food whole, and even in the cases of the most fragile 
insects, such as butterflies, certain parts, for example, 
wing scales, are perfectly well preserved, so that an 
approximate identification is possible. 

The first conclusion arising out of the accumulated 
data is that the animals serving as food for birds 
belong to all the systematic groups of the animal 
kingdom from Protozoa to mammals. Within the size 
limits, animals of practically every kind accessible 
to birds are preyed upon, so that no groups can be 
considered immune from their attacks. Still more 
significant is the conclusion, supported by abundant 
statistical data, that the number of captures from 
each group is in proportion to the abundance of 
animals of that group. The figures for insects are 
particularly striking. Records for Rhynchota, for 
example, constitute about 11 per cent of all records 
of insects found in the stomachs of birds, and the per
centage of known species of Rhynchota in relation to 
all known insects is about 8 per cent ; the respective 
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