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In this present exhibition, Mr. Quayle shows the 
bullet just as it penetrates a steel plate and just after, 
its jacket stripped off and its lead core broken into 
fragments mingling with flying particles of the steel 
plate itself. The main part of his exhibit is, however, 
devoted to a study of guns at the instant of firing. 
It is shown that the ' high shooting ' of revolvers is 
not nearly accounted for by change of aim due to 
recoil, but is due in part to an upward velocity given 
to the bullet as it leaves the muzzle. Another series 
of photographs shows the bursting of shot guns 
caused by plugs of clay inserted in the muzzle before 
firing, a fine object-lesson to the sportsman who is 
inclined to carry his gun carelessly over clayey 
country. 

General Motors Research Laboratories show a 
photographic study of combustion in engines. The 
examples given are for various mixtures of fuels. 
Some of these show pressure diagrams obtained during 
detonation. 

The very great extension of research in the photo
graphic industry during recent years is well shown in 
this exhibition. Five pieces of apparatus are shown, 
each one being of considerable importance. Kodak 
Ltd. exhibit a sensitometer designed for testing 
sensitive materials; a colorimeter intended for check
ing the colour of materials, such as sensitive papers, 
wrapping papers, cards, etc. ; a goniophotometer for 
studying the polar reflection curves for cinemato
graph screens and also a mirror arc for use with the 
Kodascope apparatus for projecting 16 mm. cinemato
graph films. The British Photographic Research 
Association shows the latest design of photoelectric 
density meter as now marketed. 

Dr. F. C. Toy and G. B. Harrison have recently 

succeeded in making a very thorough study of the 
photo-conductance of silver bromide. By-means of 
models they now show some of the principal facts 
arising out of their work. Included in the same 
exhibit are specimens of large single crystals of silver 
bromide. These were prepared by methods similar 
to those employed for making single crystals of copper. 
The samples shown are probably the largest single 
crystals of silver bromide which have yet been made. 

Ilford Ltd. show some examples of the influence 
of dyes on the spectral sensitivity of photographic 
materials, together with a very fine example of a clear 
photograph taken on a misty morning by the use of 
a plate sensitised to the infra-red and with a so-called 
'infra-red filter'. 

An instructional exhibit of great interest is shown 
by the research laboratories of Messrs. Thomas 
Illingworth, Ltd. It illustrates how the development 
of the negative must be controlled in order to yield 
a good print on a given printing paper. For compari
son, the original object is shown in its proper lighting 
by the side of various negatives and prints. The 
limitations of photographic prints on paper are 
emphasised by including with the prints a positive 
transparency. The latter is seen at once to be a much 
more faithful representation of the original. This was 
so striking to the writer that he at once went on to 
see again the pictorial lantern slides in the exhibition. 
These are arranged for viewing as transparencies, 
and when so displayed give a demonstration of photo
graphic rendering of tone which is considered by many 
people to be far more beautiful than that obtained by 
any other method. It is unfortunate that much of 
the beauty is lost when the pictures are projected on 
to a screen. S. 0. R. 

Recent Studies of the Foraminifera. 

THE Foraminifera constitute a class of Protozoa 
which provides many problems of great interest 

for the morphologist, the systematist, and the palre
ontologist. Their remarkable life history, the beauty 
and elaboration of their shells, and the records of their 
occurrence in the rocks from the most ancient times 
have been the subjects of many elaborate and import
ant treatises in recent times. It is difficult for any
one to follow the progress of our knowledge of the 
group in all these directions ; but as in other groups of 
animals, it is the work of the systematists which is 
most usually set aside as suitable only for the perusal 
of the specialists. 

Accurate description and illustration of the various 
forms of animal life whether species or varieties is the 
essential basis upon which the construction of reason
able morphological theories must rest, and it is not 
unreasonable, therefore, to direct attention to the ex
cellent work that is being done in the Foraminifera by 
Heron-Allen and Earland 1 in Great Britain, and by 
Hofker 2 in Holland. 

The time is past when a study of the external form 
of the shells was considered sufficient. Nowadays the 
use of sections for the observation of the canal system 
in their walls, in the case of the arenaceous forms, the 
use of skiagraphs, when possible, and the careful search 
for dimorphism or trimorphism are necessary for the 
accurate determination of genera and species. 

The number of specific names that have been given 
to members of the Foraminifera is so enormous that 
there may be some misgiving as to the validity of many 
of the species. No doubt many of the old names will 
disappear, but it is always difficult to determine the 
degree of discontinuity between a new form and an old 
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one which justifies the constitution of a new species, 
and particularly so in the lower orders of animals 
where variation is wide and breeding experiments at 
present impracticable. 

The recent investigations of Heron-Allen and Ear
land, in which the most elaborate methods were used, 
lend support to the view that among the free un
attached Foraminifera there may be a true specific 
discontinuity. 

Globigerina cristata, for example, from the deep sea 
mud of the South Atlantic seems to be, undoubtedly, 
a good species. From the smallest immature forms 
0·08 mm. in diameter through a long series to the largest 
mature forms, 0·18 mm., the characteristic features 
which distinguish it from the other species of the genus 
can be observed. The same may be said of Ehrerwer
gina crassa and several other species described and 
figured in these papers. 

Among the forms which become attached to foreign 
objects at the bottom and lead a sedentary life the 
beautiful symmetries of the shell are lost and variations 
in growth and many other characters are rampant. 

In the widespread and very common Foraminifer 
Polytrema, for example, with its endless varieties of 
ramification, there seems to be no specific discon
tinuity, and the same is probably true of the genus 
Gypsina. 

This has led to a great deal of confusion in the 
systematics of the group and to the proposal for the 
suppression not only of species but even of genera, 
which is quite startling to some of those who have 
taken an interest in these forms. Thus Hofker in a 
recent very fine monograph has declared that Ramu
lina herdmani is identical with Carpenteria utricul,aris 
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and " Sporadotrema is nothing else than a typical 
Carpenteria ". 

Without fully accepting all Hofker's conclusions, 
it may be said that his work has brought additional 
and important evidence of the extraordinar, varia
bility of these sedentary Foraminifera as compared 
with that of their allies which remain,free throughout 
life. 

This does not necessarily lead to the conclusion 
that specific discontinuity does not occur in any of the 
sedentary Foraminifera. That would be an extreme 
view which is not warranted by the facts. Such species 
as Sorosphaera depressa and Schizammina labyrinthica 
described by Heron-Allen and Earland in these papers 
seem to be good species. But it does suggest that in 
some cases such discontinuity has been lost or, perhaps, 

has not yet been gained, and that their survival de
pends not on the evolution of specific characters but 
on their extreme adaptability to the environment by 
their great variability. 

Space does not permit comment on many other 
interesting features of these papers, but attention may 
be directed to the account given of the remarkable 
family the Pegididre which have an extraordinarily 
thick shell and an unusual system of apertures. In 
this paper there is a reproduction of Dr. Orbigny's 
original sketch for a drawing of Rotalia dubia, a long
lost species now included in the Pegididre. 

S . .J.H. 
1 E. Heron-Allen and A. Earland. On the Pegididre, J. Roy. Mier. 

Soc., 1928. Vol. 48. l:lomP New Foraminifera from the South Atlantic, 
Parts I., II., and III. Ibid., 1929; 1930. Vols. 49 and 50. 

• J. Hofker, Foraminifera of the Sii,oga Expedition, Part II.; 1930. 

Angiosperm Origins. 

G R. WIELAND has a very interesting discussion 
• of the origin of Angiosperms in the Proceed

ings of the International Congress of Plant Sciences 
held at Ithaca, vol. 1, pp. 429-456 (George Banta 
Publishing Company, Menasha, Wisconsin, 1929). 
Naturally this account contains a particularly in
teresting recapitulation of the main features of the 
discoveries in the Cycadeoidere with which the author's 
name is now linked through the genus W ielandiella, 
established as the result of Nathorst's fine reconstruc
tion of difficult Swedish and Yorkshire material ; but 
this general account is particularly valuable as · it 
synthesises the available material, in a problem which 
ranges the whole globe and a considerable part of 
geological time. 

Wieland argues that the .Jurassic was a time of leaf 
and carpellary change in the earlier Angiosperms, just 
as the Cretaceous was the time of continued stem and 
floral change in fully characterised Angiosperms. He 
points out that the abundance of Angiosperms in 
Cretaceous rocks is due not merely to the increasing 
complexity in the phylum, but also to the greater 
thickness of the more and more recent plant beds. 
From this point of view he advises the botanist not to 
take too seriously the geologists' suggestion that the 
Angiosperms originated locally and suddenly ; rather 
this impression may be due to imperfections in the 

earlier plant record ; thus he calculates that of 
.Jurassic times our plant records represent perhaps a 
tenth of one per cent of the species then existent, and 
those recorded mainly by dissociated· 1eaves, stems, 
etc., more rarely by flowers and fruits. Some impres
sions of interesting new, possibly Dicotyledonous, 
fruits are recorded from Rhretic plant beds of the 
Argentine. Wieland states that the fossil series of 
insects described from these beds " mark the Argen
tine Rhretic as one of the most important fossil 
localities in the world ". 

Wieland concludes that there is every reason to re
gard the Angiosperms, " so far as actual descent goes, 
as old, quite as old as pines, and polyphyletic ". He 
points out also that, from studies of fossil forms, it is 
easy to get a false impression that giant forms pre
dominated in fossil periods, where specialised types 
make up the bulk of the fossil series. But this con
clusion is not justified ; the Cordaites varied from 
types with leaves ten feet long to those with narrow 
grass-like blades. Wieland suggests that " the con
trast between the flowers of Drimys, in some species 
about the size of those of the chickweed, and related 
flowers a foot across, has surely been paralleled many 
times in the geologic past ", so that many small fleshy 
forms of megasporophylls were probably grouped into 
seed cones allied to W ielandiella in Rhretic times. 

Fluctuations in Fisheries. 
QN April 12, 1929, the Conseil Permanent Inter-

national pour !'Exploration de la Mer held in 
London a special meeting to discuss the present state 
of our knowledge concerning fluctuations in the abun
dance of the various year-classes of food fishes. So 
much interest is now being taken in this important 
branch of fisher>y research that no less than nineteen 
papers wePe read at the meeting, a full report of which 
has recently been published.* 

When the Council entered upon its international 
collaboration thirty years ago, an enormous amount 
of work had to be done in the systematic determina
tion of the various species, in ascertaining their 
geographical occurrence and distribution, and in 
locating their spawning grounds. As this work 
advanced, and more refined methods of biological 
analysis were brought to bear upon the steadily 
accumulating masses of data, it gradually became 
clear that to think only in terms of species was in-

• Fluctuations in the Abundance of the Various Year-Classes of Food 
Fishes. Conseil Permanent International pour !'Exploration de Ia Mer. 
Rapports et Proces Verbaux des Reunions, vol. 65, pp. 188. (Copen
hague: Andr. Fred. Host et ]'ils, 1930.) 7.25 kr. 
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adequate, and new concepts of definite tribes or races 
of the various species had to be evolved in order more 
clearly to grasp the true state of affairs in Nature. 
Still further research revealed, moreover, that these 
newly discovered tribes themselves often occur in 
several more or less distinct groups, depending upon 
such factors as age, size, and sexual maturity. 

These comparatively recent racial investigations, 
and especially the study of the varying age-distribu
tions in the stock of our chief species of food fishes, 
have opened up new vistas of marine investigation. 
They have explained in many cases the amazing 
fluctuations in the yield obtained by the fishing 
industry from year to year, and, more important still, 
it has even been possible to forecast future fluctua
tions-an achievement of very considerable practical 
value. 

A paper read by Dr. Harold Thomson outlining his 
work on the haddock may be taken as typical of this 
branch of marine research, and indicates the possi
bilities inherent in the results so far obtained. After 
discussing the incidence and amplitude of brood 
survival, Dr. Thomson proceeds to consider the 
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