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ANGLO-AMERICAN COLLABORATION

IN a speech read on his behalf on December 11, 
Lord Lothian affirmed his belief that the only 

nucleus round which a stable, peaceful, democratic 
world could be built after this War was the posses­
sion by the United States and Great Britain of air- 
power, sea-power and key positions superior to 
those of any possible totalitarian rival. Peace and 
order always depend on the existence of an over­
whelming power behind just law, and more and 
more people have come to the conclusion that all 
real hope depends on some form of co-operation 
between the United States and the British Common­
wealth of Nations.

Without some such general realization and indeed 
actual co-operation, it is almost inconceivable that 
the British Ambassador in Washington could 
address the people of the United States so directly, 
however careful he might be, like Lord Lothian, 
to state the essential facts and to emphasize the 
responsibility of his hearers to decide for them­
selves. The events of the last six months have 
abundantly justified such frankness and demon­
strated the recognition by the two peoples of their 
common danger and their solidarity in defence of 
the ideals and heritage which they share. Anglo- 
American co-operation has become a reality and a 
dominant factor in the war itself and in the peace 
and reconstruction to follow. The questions at

issue are now those of the extent and form which 
such co-operation will take.

With the growing scale of America’s contribution 
in the material sphere, there has been a notable 
contribution in the moral sphere. It is no dis­
paragement of the speeches of Mr. Churchill, of 
Lord Halifax or of Mr. Eden to say that the major 
contributions in the statement of the moral issues 
of the War and its social, economic and spiritual 
objectives have latterly come from the American 
side. That might well be expected, but the warmth 
and sincerity with which they have been welcomed 
indicates how fully they are shared in Great Britain 
and how wide and firm is the foundation upon which 
practical measures of co-operation can be based.

Nor should it be imagined that this affinity of 
ideals and purpose is limited to leaders. The 
American Press affords decisive evidence that 
President Roosevelt, Mr. J. G. Winant and Mr. 
Wilkie are speaking for, as well as to, their country­
men. American periodicals such as F ortu n e  leave 
their readers in no doubt as to the consequences 
which flow from the Lease-Lend Act. The prob­
ability of a direct collision with Germany is 
recognized, as well as the opportunity which the 
acceptance of that challenge would afford the 
United States to make the international view 
effective. The decision to fight for international
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democracy would indeed not only be a decision to 
fight for a world in which there was still room for 
American ideals. It would also be the opportunity 
to build a new era in which the dualism which has 
hitherto characterized American foreign relations 
could be transcended.

Mr. Streit’s new book “ Union Now with 
Britain” * bears striking testimony to the startling 
transformation of American opinion and policy 
from the consistently isolationist attitude which 
characterized it during j.919-39. Written as it is 
primarily and essentially for Americans, it is this 
changed outlook, sensed or implied rather than 
directly described, which is the most striking 
feature of the book in contrast with “ Union Now” , 
overshadowing the fact that the intervening two 
years have witnessed the passage, one by one, 
under the Nazi heel, of eight of the fifteen demo­
cracies for the federation of which he pleaded in 
“ Union Now” . The successive fall of these demo­
cracies before the same tactics, has brought home 
to the United States not merely the fuller realiza­
tion of the ideals and trust for safeguarding man’s 
heritage of freedom which she shares with Great 
Britain, but also the clear understanding that the 
choice for her also is between standing now by 
Britain’s side or fighting later and alone in a 
totalitarian world.

Ostensibly Mr. Streit’s new book is concerned 
with the organization of co-operation, with the 
development of the most etfective machinery for 
harnessing the resources of the United States and 
the six democracies of the British Empire to their 
common task. Fundamentally the book is vibrant 
with the moral conviction and ideals which have 
given such force to President Roosevelt’s and Mr. 
J. G. Winant’s speeches. The spirit and conviction 
on which his views are based are irresistible. No 
nation can live to itself alone. Each nation must 
give, and he calls on Americans to give fully and 
with open hands the best they have.

It is on this basis that Mr. Streit pleads for a 
union of the United States with the six democracies 
of the British Empire—the United Kingdom, 
Australia, Canada, Eire, New Zealand and the 
Union of South Africa—on the lines of the American 
federal system but with modifications which intro­
duce something of the British parliamentary and 
Cabinet systems, and starting with a limited 
union. The working out of a broader and per­
manent union would be left until later, but the 
provisional union is intended and planned to be the 
nucleus of a world federal union to which each 
western European democracy would be admitted as 
soon as it is no longer occupied by the forces of 
dictatorship. Beyond that, the admission of such 
peoples as the Germans themselves is contemplated

* Union Now with Britain. By Clarence K . Streit. Pp. 286. 
(London : Jonathan Cape, Ltd., 1941.) 7s. 6d. net.

when, by ending autocracy at home, they have 
proved their devotion to democratic principles and 
their capacity to practise them.

Mr. Streit writes persuasively of the capacity of 
such a union to win the war as well as to win the 
peace. Erom the outset the Union would be 
prepared to negotiate armistice and peace terms 
with any Government attacking any territory of 
the Union on conditions of no indemnities, no 
reparations, occupations or annexations, and of 
arbitration of disputes on details. Such an 
announcement could be used to undermine the 
totalitarian regimes, encourage revolt and distrust 
among them and promote the downfall of 
dictatorship.

Writing eagerly with the moving quality of vivid 
talk, Mr. Streit rapidly outlines a imion programme 
and discusses alternatives to such a policy. For 
what he has to say of Anglo-American co-operation 
there can only be the most cordial assent, and the 
basic proposal of the creation of a community of 
principles is inescapable. It is indeed implicit in 
such speeches as those of Mr. J. G. Winant’s to the 
English-Speaking Union, with its insistence that 
the common ideals of the English-speaking peoples 
of this world are not ideals from which other 
peoples are excluded, on the drawing together of the 
English-speaking peoples in a struggle to preserve 
not only their common heritage but also the 
common ideals of civilized men everywhere,, and 
its firm declaration that this is not Britain’s fight 
alone. The ultimate stakes, the four freedoms of 
which President Roosevelt has spoken, are the 
foundation of their common effort, and that the 
time of action, the hour of decision, has arrived for 
all who love freedom can no longer be denied.

While the gap between political realities and the 
vision of Mr. Streit’s “Union Now” has been greatly 
narrowed in the last two years, his argument is less 
conclusive as to the form which the organization 
of co-operation should take. It may be possible to 
demonstrate that had the union existed, the 
democracies included in Mr. Streit’s earlier union 
would not have fallen. There is, however, no evi­
dence that, even if made earlier and accepted, the 
offer of union which Great Britain made to France 
would have averted the fall of France. Federal 
union alone between Great Britain and France 
could scarcely have eliminated in time those 
weaknesses which led to the fall of France, though 
it might have ensured that the French fleet and 
French colonies continued the struggle.

On the other hand, as F o rtu n e  points out, the 
Lend-Lease Act really constitutes the first crude 
step in union. By its terms Great Britain and the 
United States pool such matters as military equip­
ment, production, specification and design, hitherto 
strictly national. Moreover, the same pool is
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offered and made available to any other country 
that will take the side of democracy by standing 
up against Germany. This has been done, however, 
on the basis of friendship and engagement in a 
common venture, and that of itself may suggest that, 
as alternative to federal union, the British Common­
wealth of Nations, united by common conventions 
and understandings about the position and the 
action of its members, not by virtue of common 
federal institutions, at least deserves consideration.

It is a mistake to insist too crudely that the choice 
is between federal union or a formal alliance, as 
Mr. Streit does, and to reject the latter as bad. 
It is at least possible that there is a third way, 
tentative and difficult, but in the end surer and 
wiser—the experimental way of finding and working 
out our common understandings and forging the 
appropriate instruments to serve common purposes. 
Already we have seen the chastening of nationalism 
in the British Commonwealth. Given the dynamic 
outlook and readiness to face change and try new 
methods, the consciousness of common ideals and 
traditions which lend Mr. Streit his own inspiration, 
the same spirit which has worked out effectively 
the relations between the United Kingdom and the
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Dominions may work no less harmoniously and 
effectively between the United States and the 
British Empire.

To that task must be addressed not idealism 
alone but also the dispassionate spirit of scientific 
inquiry, ever advancing step by step as new 
experiments in co-operation are tried. To such 
experiments the moral appeal and the rapidly 
developing world situation give urgency, but it is 
only on thc-basis of ascertained facts that Great 
Britain and the United States can discharge 
adequately their inescapable responsibilities in 
peace or in war for the defence of freedom and their 
common heritage. Whether the .first or final stage 
be union, partnership in some more or less organ­
ized form will be required to resolve the conflict 
between nationalism and trade, industry and cul­
ture, and make possible a reconstruction of the 
world on principles which transcend the national 
sovereignty that has plunged it into chaos. In such 
a partnership Great Britain and the United States 
may well once more attest the truth of Lowell’s 
prophetic words of February 1861, and their 
manhood make a greater opportunity out of 
the great danger which they at present share.

FACT AND TRUTH
IJ'ROM time to time there flare up echoes of the 
■*- old controversy between science and religion ; 
not, be it noted in any official form in the sense that 
leaders of either party take part, but individuals 
of deep convictions suddenly produce attacks, 
occasionally in print, which one had hoped were 
disposed of half a century ago. The fact that such 
attacks still occur is a reflection on men of science 
themselves, indicating that they have not yet 
succeeded in spreading the message of science so 
widely as they should have done ; though it may 
be in part due to singular obtuseness on the part 
of their hearers.

The ill-informed have in recent months fre­
quently blamed science for the misuse that has been 
made of its gifts to mankind, for the developments 
of the means of waging modern warfare. With 
that aspect we have often dealt, and we need not 
go over the ground again. A particularly subtle 
form of attack on science, however, is to take the 
line that the facts of science actually have the 
impermanence of matter, which changes and fades 
continually, and to contrast them with the truths 
of religion, which are permanent. Science being 
based on facts, and the facts relating to it mainly 
on matter, the argument is, on the face of it, worth 
examination.

The Oxford Dictionary gives a long definition of 
fa c t—“ thing assumed as basis for inference”  ; 
“ thing certainly known to have occurred or be 
true” . T ru e  is defined there as “  in accordance 
with fact” . How do these definitions fit in with 
the outlook of the man of science ?

There can be surely no question that the now vast 
body of scientific workers regard their observations 
as facts, and also they have a high moral sense of 
obligation for their pronouncements. As the 
result of carefully devised experiment, results are 
obtained which become a basis for inference. 
These are published for criticism by fellow workers, 
and if no flaws or omissions are found in the 
experimental work, they are accepted as facts and 
form the basis of theories—even of rival theories, a 
choice between which is only possible when further 
facts are available. Theories must be altered to 
fit facts ; facts can never be adjusted to fit theories.

In more leisurely days, when a research was 
published after completion of the work, both facts 
and theories had been frequently tested during a 
year or more of investigation, and the final con­
clusions had a high degree of permanence. When 
work, however, such as that carried out in the 
Cavendish Laboratory, is of the greatest inter­
national interest, it is desirable to make the
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results of the experiments known immediately, it 
beiftg well understood by colleagues that additional 
work is in hand. In consequence, there has been a 
certain amount of correction and withdrawal—- 
what some laymen have called impermanence of 
facts. This might perhaps have been avoided if 
publication had been withheld for two or three 
years, and only the final story told. But the loss 
would have far outweighed the gain ; the indiv­
idual laboratories would not have been aware of 
what the others were doing, which experiments to 
repeat critically, which further developments to 
pursue or leave to another laboratory. Quick 
publication has enormously accelerated the rate of 
progress ; the withdrawal of a few errors has been 
a low price to pay.

Critics unfriendly to science say we ‘assert’ : 
surely we have a right to do so. The orderly 
structure of chemistry, based on facts, has enabled 
us to prophecy with accuracy the existence as well 
as the chemical and physical properties of un­
discovered elements. These were verified when the 
advancement in experimental technique made the 
discovery of a new element possible. It is true 
that the scheme of the elements as originally 
devised has been proved incomplete ; for example, 
it made no provision for the group of rare gases, 
present in the air around us, discovered by 
Rayleigh and Ramsay : this is because for a long 
time the facts indicating their existence had been

overlooked. But the fact—a minute difference in 
density between samples of nitrogen of different 
origin—once established, it was followed up until 
the reason for the difference was shown to be the 
presence in traces of another gas with very negative 
properties. Such facts have no impermanence, 
no relation to doctrinal system.

Another example may be quoted. The organic 
chemist had used facts to build up a molecular 
architecture, often of amazing complexity, for 
carbon compounds, including the natural sub­
stances of plants and animals. The chemist was 
convinced as to the accuracy of this architecture, 
for he had tested it in so many ways ; but it was 
none the less satisfactory to have these structures 
confirmed when the Braggs, father and son, 
developed the technique of X-ray analysis. This, 
at first confirmatory, has now gone past what the 
chemist can do, and has established new facts so 
that we can picture the structure of starch and 
cellulose, hair and horn.

These are permanent facts, always being added 
to. The first theories are tentative ; new facts 
strengthen or alter them, but they are always in a 
state of flux, for theories cannot be permanent 
though they may endure for a decade or many.

We cannot view the facts of science as imper­
manent. Doctrinal truths are in quite a different 
category their discussion is an individual matter, 
and no part of our task.

A PHILOSOPHY OF PAIN AND FEAR
Fears may be Liars
By Prof. John A. Ryle. Pp. 96. (London : 
George Allen and Unwin, Ltd., 1941.) 3s. 6<L net.

T)ROF. RYLE’s book has, he tells us, been 
written both for believers and unbelievers to 

hearten and console men and women in times of 
trial and trouble. He assures them that pain and 
fear are natural phenomena ; that there is no 
evidence that they are punishments for our mis­
deeds ; that on the contrary they are conditions 
not only of the survival but also of the advance of 
life—without them, it seems, the higher species 
could not have evolved—and that, so far from being 
shelved and shunned and enveloped in an atmo­
sphere of mystery, they should be subjected to 
study and research which show them to be not so 
very dreadful after all.

Take death, for example. Religion, Prof. 
Ryle points out, has made death more formidable 
than it is, terrifying men with the fears of hell 
and bribing them with the dubious joys of heaven.

In fact every death is the beginning of a “peaceful, 
dreamless night” , a nothingness in which we ceaSe 
to be. Prof. Ryle infers this view of death from 
the closeness of the mind-body relation. Sensa­
tions, emotions, feelings of pain and pleasure 
are all dependent on the integrity of the nervous 
system ; at death the nervous system disintegrates 
and our. sensational and emotional life, therefore, 
comes to an end. Possibly ; possibly not ! The 
question whether death is the end raises an immense 
variety of issues and can be approached from a 
multitude of angles. Of these issues, those that 
fall within the province of physiology are a small 
minority ; of these angles, that of the medical man 
only one. For my part, I should have thought that 
the agnosticism of Socrates’ argument—we do 
wrong to fear death, not because we know that 
nothing happens after it, but because we do not 
know whether what happens after (if anything) 
is better or worse than what happens to us when 
we are alive ; it might just as well be better— 
was at once more prudent and less dogmatic.
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Prif. Ryle proceeds to consider the possibility 
that it is not death but dying that men fear—- 
death, as a wit remarked, would be all very well, 
were it not for the dying. But a little research 
shows that in the great majority of deaths, dying 
is a comparatively painless process, since coma or 
shock or haemorrhage dims consciousness “with 
a dreaminess or delirium as effective as the precious 
gifts of the hypodermic needle”  and dims, there­
fore, the consciousness of pain.

But it seems to me that it is not of death nor 
even of dying that most people are to-day afraid, 
but of disablement and pain—-the being blinded, 
burnt, infected ; the losing of a limb ; the being 
tied for the rest of one’s life to a broken and pain- 
engendering body. This increased sensibility to 
pain and disablement, this comparative indiffer­
ence to death is, I suspect, a characteristic of 
civilized men and women. This is curious, since, 
as Prof. Ryle frequently observes, there have 
never been so many devices for the removal of 
pain ; but it is not, I suggest, regrettable. It 
is a symptom of our demand for life at a higher 
level than that which sufficed our ancestors (a 
demand which for some of us has in part and on 
occasion been realized), a level which is incompat­
ible with disablement or prolonged pain. It is 
not life tout court that we want, but life which 
can be lived out to the full scope and limit of our 
faculties. If we cannot have life at this freedom 
and of this intensity—and we cannot, if we are in 
continual and recurrent pain—-many of us would 
sooner be without it altogether. I venture to 
make this point since it enables me to say why 
I find Prof. Ryle’s apologia for pain unconvincing. 
It is grounded in the demonstration that pain is 
necessary for survival. I f the broken leg did not 
heal, we should walk on it ; if the inflamed tooth 
did not pain, we should bite on it and so on. In 
short, “ if Nature, or God, had not invented pain, 
man could not have survived at all” . Necessary 
for survival, pain is also useful for diagnosis. 
Hence we are bidden not to question Nature’s 
foresight in announcing the presence of disease or 
“ injury by pain” .

n o . 3742, Ju l y  19, 1941

I find this argument unconvincing. I do not 
know who or what Nature is, but either She or 
It has a purpose, or not. If She or It has no 
purpose, there is nothing and nobody to question. 
If, however, purpose is to be postulated, it seems 
to be simpler to go all the way with the religious 
hypothesis and postulate a Person who conceives 
the purpose and plans the world which is to fulfil 
it, in which case the phenomenon of pain assumes 
a different complexion and requires a different 
mode of treatment, revealing itself as a particular 
aspect of the moral problem of evil. Prof. Ryle 
is precluded from taking' this line by his avowed 
rationalism. But, as a rationalist, what title 
has he to suppose that Nature or the universe takes 
any interest in us, benevolent or otherwise, that 
it w ishes us to survive and has hit upon pain 
as a device for enabling us to do so ? And why this 
insistence upon the importance of survival, on 
life at any cost and on any terms ? Even if a 
man’s life were abruptly terminated by accident 
or maltreatment which, owing to the absence of 
pain he failed to avoid, when, if he had been 
sensitive to pain he might have avoided it, why 
should it be assumed that his life was not worth 
while, more worth while, perhaps, than a life which 
was prolonged through pain and in pain ? Why 
not in fact a short life and a painless one ?

Prof. Ryle has some interesting things to tell 
us of fear (also diagnosed as performing a biological 
function in prompting defensive activity leading 
to survival) and of pain arising from his recent 
experiences in attending victims of air raids. 
The pains of even the worst hit victims are not, 
it appears, as bad as the layman would be led to 
suppose, for out of a convoy of twenty or thirty suf­
ferers only two were heard by Prof. Ryle to groan. 
I am glad to hear it. But I cannot rid myself of 
the suspicion of occasional special pleading. 
Prof. Ryle is so determined to make the best of 
things that he never sees a cloud without looking 
for, and inevitably finding, the silver lining, with 
the result that when he means to be consoling, 
he too often succeeds in being merely complacent.

C. E. M. J oad .

INSECTS AND PLANT DISEASES
Insect Transmission of Plant Diseases 
By Prof. Julian Gilbert Leach. (McGraw-Hill 
Publications in the Agricultural Sciences.) Pp. 
xviii +  615. (New York and London : McGraw- 
Hill Book Co., Inc., 1940.) 42s.
TN 1801 it was shown for the first time that 

bacteria could cause plant disease, and this was 
only eleven years before the first scientific demon­

stration of a virus. The discovery that insects 
were concerned in the transmission of plant disease 
was made in 1901 when Takami showed that 
‘dwarf’ or ‘stunt’ of rice was associated with a 
certain species of leaf-hopper,andat about the same 
time it was shown that insects could transmit 
diseases of man and other animals. As early as 
1878 Manson had shown that mosquitoes were the
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vectors of F ila r ia  bancrofti, the nematode causing 
elephantiasis, and it was Manson, convinced of the 
importance of mosquitoes as vectors of disease, 
who stimulated and encouraged Ross in his studies 
on the transmission of malaria by mosquitoes. 
The importance of insects in the transmission of the 
diseases of man has led an increasingly large 
number of investigators into this field of research. 
These investigators are trained in the fundamentals 
of both entomology and medical science. The author 
of this hook pleads for a similar training in the essen­
tials of entomology and botany for potential workers 
in the field of insect-borne diseases of plants.

Diseases of plants and animals which are 
associated with insects and allied arthropods fall 
into a series beginning with that type of disorder 
which is not due to an agent multiplying within 
the host, but which is caused by the systemic 
distribution of a toxin injected by the insect or 
allied vector. In the plant world there are several 
examples of this type of disease, such as ‘wilt’ of 
pine-apples arising from a diffusible secretion 
incapable of reproduction injected by a species of 
mealy bug, and ‘psyllid yellows’ , a disorder of a 
similar type caused by the potato psylla. This 
latter disease has all the appearances of a systemic 
virus disease except that it cannot be transmitted 
to other healthy potato plants and is not perpet­
uated by the tuber. A possible parallel in animals is 
tick paralysis, a condition due to the injection of a 
toxin by the dog tick. Next in the series come the 
virus diseases proper, in which an actual disease 
agent with tremendous powers of self-increase is 
concerned. In plants this type of disease is in 
particularly close association with insects and the 
number of insect-transmitted viruses is very large, 
curly-top of sugar beet and leaf-roll of potato being 
cases in point. There are also insect-transmitted 
viruses affecting man, yellow fever by the mosquito, 
for example.

The next type of disease is that due to the 
Rickettsiae ; these are extremely minute agents on 
the border-line of microscopical visibility which 
may perhaps be regarded as intermediate between 
the viruses and the bacteria since they have some 
characteristics of both. There are many rickettsia 
diseases of man and animals, the two best known 
being typhus and its milder cousin, trench fever, 
both of which are transmitted by the louse. Here 
also there seems to be a very close association 
between the disease agent and insects, and Zinsser 
has suggested that rickettsise were originally harm­
less parasites or symbionts in insects and that the 
pathogenic forms have developed from these. At 
all events there occur structures in the cells of many 
insects which resemble these agents and while no 
rickettsia diseases of plants are as yet known, 
similar structures can be demonstrated in phyto­

phagous insects. This makes plain the impor­
tance of Chapter iii on insects and their symbionts, 
which otherwise might have seemed redundant. 
It is of interest to note in passing that the 
rickettsise of typhus fever become rapidly fatal to 
the louse itself which suggests that the association 
between the two is not complete and is of com­
paratively recent origin. Next in the list of 
insect-transmitted diseases are those due to 
undoubted organisms, bacteria, fungi and protozoa. 
So far as plants are concerned some of all three 
of these types of organisms are pathogenic and are 
transmitted by insects. The author himself has 
done valuable work on the bacterial disease of 
potato known as ‘blackleg’ and has shown the 
connexion between the causal organism and the 
dipterous maggot which transmits it. One of the 
most outstanding examples of an insect-trans­
mitted fungus disease known to us is the so-called 
Dutch elm disease which is spread by the bark 
beetle, S co ly tm  scoly tus Fabr. Examples of plant 
diseases caused by protozoa which are insect borne 
are not numerous, though flagellates which pass 
part of their life in hemipterous insects and part in 
laticiferous plants are well known.

Prof. Leach deals at length with all the foregoing 
types of insect-transmitted diseases and gives many 
examples of each. He devotes two chapters to 
plant viruses and their insect vectors and gives a 
comprehensive and up-to-date account of these. 
In addition to chapters on the actual diseases and 
the relationships of the transmitting insects, there 
is a great deal of valuable information on the 
fundamentals of the general problem. Thus 
Chapter xii deals with the anatomy and physi­
ology of plants in relation to infection and insect 
vectors ; Chapter xiii describes the anatomy and 
physiology of insects in relation to the transmission 
of plant diseases, while Chapter xv describes the 
feeding and breeding of insects from the same 
viewpoint. The author casts his net widely, but 
does so deliberately in furtherance of his plea that 
investigators in the field of insect-transmitted 
plant diseases should, like the medical entomolog­
ist, be trained in the fundamentals of both the 
subjects involved.

Prof. Leach is to be heartily congratulated on 
having brought together in a very readable form 
such a mass of useful information. There is very 
little to find fault with in this book, though the 
reviewer does not quite agree with the statement 
(p. 278) that “ there are very few, if any, true virus 
diseases [of plants] that are not to some extent 
transmitted by insects” . On the contrary, there 
are several undoubted viruses which apparently 
have no connexion with insects ; such are the 
viruses of tomato bushy stunt, tobacco necrosis and 
potato paracrinkle and, in the reviewer’s opinion,
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tobacco mosaic virus also. Furthermore, there are 
about forty virus diseases which spread by un­
known means, though no doubt insect vectors for 
some of these will eventually be found. Probably 
also the entomologist will not accept the classifica­
tion of the Homoptera and the Hemiptera into two 
separate orders (p. 284).

The book is extremely well produced, and the 
illustrations are excellent. There are carefully 
selected references at the end of each chapter, and 
at the end of the book is an appendix giving many 
salient facts in tabular form. The price is rather 
high for the average student.

K e n n e t h  M. Sm it h .

ULTRA-LIGHT ALLOYS
The Technology of Magnesium and its Alloys
A translation from the German by the Technical 
Staffs of F. A. Hughes and Co. Ltd., and Magnesium 
Elektron, Ltd., of “Magnesium und seine 
Legierungen” , compiled by Dr. Adolf Beck. 
Pp. xxiv+512. (Swinton, near Manchester : F. A. 
Hughes and Co. Ltd., 1940.) 30s. net.

T HE great majority of the technically useful 
metals crystallize in the cubic system. There 

are, however, two important ones which have a 
hexagonal lattice, zinc and magnesium. Though 
neither of these has a history going back into the 
distant past, that of magnesium is much the 
shorter, the metal having been first isolated in 1808. 
This was about fifteen years before aluminium was 
isolated, but for various reasons the development 
of the latter was more rapid ; and while aluminium 
had definitely established its place as an important 
industrial metal by about 1890, magnesium was 
only becoming a serious competitor in the neigh­
bourhood of 1910.

The War of 1914-18 saw a great development in 
the uses of light metals, and the majority of the 
aluminium alloys at present in use were evolved 
during that period. Whether new magnesium 
alloys will be similarly developed during the present 
conflict remains to be seen ; but there can be no 
doubt that an enormous increase in production 
must have taken place both in Great Britain and in 
Germany. This will be obvious to anyone who 
has been in the neighbourhood of a shower of 
incendiary bombs.

Many books have been written on alumimum, 
but apart from a small monograph published in 
1937 by H.M. Stationery Office, the volume under 
review is the first which deals solely with 
magnesium and its alloys—the ‘ultra-light alloys’ 
as the French call them to distinguish them from 
the ‘light alloys’ of aluminium. The very marked 
effect of the anisotropic character imparted to the 
metal by its hexagonal lattice, and the great 
influence which this lattice has on the properties 
of the material, both in mono- and poly-, 
crystalline forms, is very well brought out in the 
early chapters of the book. Indeed these chapters,

dealing with the crystallography, metallography 
and physical properties of magnesium and its 
alloys, are probably the best. The one dealing 
with mechanical properties is very full of specific 
information, but is, nevertheless, scrappy, as it 
deals almost entirely with the alloys developed by 
the German firm with which the authors of the 
original book were connected—alloys which are, 
admittedly, the chief ones in use. The translators 
have had to re-write the first chapter on “ Raw 
Materials”  as in the original it presented a view of 
the situation which was completely biased in 
favour of Germany, and they have also added many 
valuable footnotes which help to correct the 
impression, undoubtedly given by the German 
edition, that no work has been done on magnesium 
alloys outside the Reich. The remaining chapters 
contain much that is of great value to the user o f 
the alloys, whether he is engaged in forming the 
material into the desired shapes by casting, 
extruding, machining, etc., or in using the formed 
shapes in engineering construction.

It is almost certain that a new edition of this 
most valuable book will be called for some time, i f  
only because of the progress in the subject that will 
undoubtedly be made during the War. When 
this is being written the following suggestions may 
possibly be of assistance. Onp. 39 occurs the sen­
tence “some alloys may be etched-down instead 
of polished” . Apart from the ugly construction, 
the term “ etched-down”  is not a recognized 
one, and if it must be used it should be explained.. 
On p. 61 the name Grime is spelled Grimme.. 
On the same page reference is made to the work 
of Pusin and Micic. The authors, in the original 
paper, called themselves Puśin and Micic. The 
obvious misprints on pp. 119 and 144 would doubt­
less be corrected in the new edition. The definition 
of ‘creep’ on p. 198 appears very arbitrary and the 
omission of any reference to general corrosion on 
p. 273 should be rectified. Table 56 (p. 285) is not. 
at all clear. Probably “pure Mg” should refer to> 
test-piece No. 1 only. A more general point is the- 
conversion of metric units into British ones. Is it 
necessary, or even advisable to do so, particularly 
in cases where material has been made to a definite
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simple size expressed in centimetres or tested under 
a load expressed in simple integers when metric 
units are used ? For example, on p. 159 reference 
is made to alloys which were submitted to five 
different stresses of 0, 3-2, 6 -3, 9-5 and 12-7 tons 
per square inch. One naturally wonders why 
these strange loads were chosen, until one realizes 
that the stresses actually applied were almost 
certainly 0, 5, 10, 15 and 20 kgm. per sq. mm.

Finally, but this time a really big request, could 
not Chapter v (“Mechanical Properties” ) he re­
written on quite a different basis?

Reference has been made above to a new 
edition. Until this appears this handsome and 
useful volume is sure to be in constant use by the 
large number of people who are now so closely 
connected with ultra-light alloys.

J ohn  L. H a u g h t o n .
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SPECTROSCOPIC METHODS OF ANALYSIS
The Spectrochemical Analysis of Metals and 
Alloys
By F. Twyman. Pp. viii+355. (London : Charles 
Griffin and Co., Ltd., 1941.) 21s. net.

MORE than a century has elapsed since Fox 
Talbot laid the foundations of chemical 

analysis with the spectroscope by his observation 
that lithia and strontia could be distinguished by 
optical analysis of their flame spectra. This 
original idea has proved so fertile that there are 
now few elements traces of which cannot be 
identified by their spectra. It is appropriate that 
Talbot, a notable pioneer in photography, should 
have initiated a technique which owes so much 
to the photographic plate. Indeed the develop­
ment of spectroscopy and its widespread use in 
present-day industry would not have been possible 
without the photographic recording medium. 
Perhaps it is almost equally true that this ex­
pansion would not have occurred without the 
modern spectrograph with its twin virtues of 
optical excellence and simplicity of operation. 
Mr. Twyman’s contributions to the design and 
production of such instruments are outstanding 
and none will question his authority to write a 
book on spectrochemical methods, more especially 
as he has maintained close contact with spectro- 
scopists and their technique for more than forty 
years.

‘Spectrochemical analysis’ is a compound term 
which the author adopts in preference to alterna­
tives, such as the ambiguous ‘spectrum analysis’. 
It includes any method of determining the ele­
mental constituents of a substance from its 
spectrum. The book begins with an excellent 
historical survey and an elementary account of 
atomic spectrum theory. Subsequent chapters on 
instruments and accessories include a very thorough 
treatment of the microphotometer, an instrument 
which is of considerable importance for the 
measurement of line densities on the spectrogram. 
The major part of the book deals with the quanti­

tative determination of impurities and alloying 
constituents in metallic samples, but there is a 
single chapter devoted to analytical techniques for 
miscellaneous materials including solutions and
gases.

It is shown that quantitative analyses can be 
made swiftly and to sufficient accuracy for a high 
proportion of metallurgical requirements such as 
the sorting of scrap, control of alloy compositions, 
and the checking of purity. The author claims 
that a minor constituent can be determined to an 
accuracy of between 2 and 7 per cent, provided 
certain conditions are fulfilled. Extensive accounts 
are given of the various techniques in use for the 
analysis of aluminium and ferrous alloys. Methods 
are also described for brasses and bronzes, precious 
metals, lead, magnesium and j;inc alloys, and 
indeed for most of the common metals and alloy 
groups. The relative scope and merits of alternative 
methods are carefully assessed, and often their 
.respective advantages have been combined in a 
standard technique used in the author’s laboratory. 
Practical aspects such as mode of exciting the 
spectrum, electrode shape and pre-sparking time 
are treated fully, and in many instances suitable 
spectral lines lor intensity measurement are listed. 
One slight inconsistency has been noted. Re­
ference is made to the detection of as little as
0-001 per cent of tellurium in a copper globule 
arc ; this conforms to the reviewer’s own ex­
perience. Yet twice in the earlier chapters it is 
indicated that tellurium is not excited in the arc.

References and quotations are abundant through­
out the book. The majority of the quotations are 
usefully included, but a few of them are perhaps 
too lengthy and are not accompanied by sufficient 
critical comment for the reader’s guidance. The 
illustrations are adequate, except for a complete 
absence of photographs of modern apparatus, 
possibly in view of the author’s expressed intention 
of avoiding reference to the firm with which he is 
associated. The book is suitably indexed and a 
bibliography is included, which increases its value
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as a work of reference. Units and definitions are 
also given in an appendix, and it is gratifying to 
see the logical notation for millimicrons, mjr, used 
instead of the incorrect [x

All those engaged on spectrochemical analysis 
and especially metallurgists will he stimulated by 
reading Mr. Twyman’s up-to-date account of 
other workers’ methods, and they could usefully
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retain the hook for permanent reference. There 
must also be many responsible for industrial pro­
cesses who- would discover in the method valuable 
applications to their own problems. The reviewer 
has not observed any important typographical 
errors and the quality of binding is well up to the 
peace time standard associated with the publishers.,

L. A. T h o m a s .

EPIDEMIOLOGY FOR THE MILLION
Plague on Us
By Geddes Smith. Pp. viii + 365+ 10 plates. (New 
York : The Commonwealth Fund ; London :
Oxford University Press, 1941.) 16s. net.

THERE are few subjects which tempt ‘experts’ 
to write popular books so much as epidemi­

ology ; but it would be hard to name a single 
volume in English which has secured and main- 1 
tained popularity. At first sight this seems odd ; 
all men are interested in health and disease, the 
dramatic value of great epidemics is intense and 
the detective side of epidemiological investigation 
should appeal to the large reading public which 
reveres Dr. Thorndyke, Mr. Reginald Fortune and 
Lord Peter Wimsey. There are many reasons for 
the lack of success. The possession of a medical 
qualification, even clinical eminence, does not 
ensure expert knowledge of epidemiology, while 
professional esp rit de corp s and an urge to improve 
the occasion lead to a propagandist treatment. 
On the other hand, real ‘experts’ like Creighton 
(who also had the gift of literary style), w ill hunt 
hares of their own raising, and the rule Creighton 
adopted, namely, that whatever was believed by 
the majority of his medical contemporaries must 
be wrong, is quite as misleading as simple faith in 
the infallibility of ‘doctors’ . Finally, the subject- 
matter is so vast that an attempt to cover the 
whole field is threatened on one side by dullness 
and on the other by sciolism.

Now, when many thousands of men and women 
are doomed to die of epidemic diseases directly or 
indirectly due to war, a new appeal to the interest 
of the many in disease is timely. Dr. Geddes Smith 
devotes his first chapter to brief but dramatic 
accounts of great epidemics, or incidents in great 
epidemics, of the past. To the English reader it 
is both instructive and interesting that here and 
in other parts of the book examples are so far as 
possible drawn from American experience. We 
tend to be too insular in our epidemiological teach­
ing, and to forget that American epidemiological 
records cover a much wider field than our own. 
There follows an excellent account of epidemio­

logical doctrines from the time of Hippocrates to 
our own days. The next chapter is mainly con­
cerned with the individual biology of infection, 
the reactions of host and parasite, but the herd 
aspects as elucidated by Topley, Webster and 
their respective colleagues are carefully explained, 
and, in the following chapter, the herd aspects are 
fully discussed. The next chapter, on defences, 
necessarily follows beaten tracks, but is refresh­
ingly free from professional dogmatism and over­
statement. The following chapter, “Detective 
Work” , tempts me to break the Tenth Command­
ment ; the “ Case of the Methodist Ladies” or the 
“ Case of the Sleepy Lobsters”  read to schoolboys 
might do much to awake interest in hygiene. The 
last chapter, “ Unfinished Business” , is concerned 
with the unsolved problems of epidemiology—- 
certainly not less important than those solved. 
As the author remarks in an epilogue, “ The 
diseases stopped in their tracks by the use of 
vaccines or antisera are few, and those still un- 
preventable by such means are many.”

In any book covering so wide a field, any 
specialist will find statements with which he does 
not agree. The natural predilection of a cobbler 
for leather inclines me to regret that rather more 
emphasis has not been put on the importance of 
the pioneer work of Graunt, Petty and Halley in 
deflecting interest from speculative opinion to 
measurable fact. The work of Louis, mentioned 
in the footnote on p. 55, was directed to show the 
value of statistical methods in clin ica l research, 
and, unfortunately, had little effect in Europe. I 
should have welcomed a critical survey of American 
developments in this field, particularly as Raymond 
Pearl and his pupils did much to arouse interest 
in the analysis of hospital data. But these are 
matters of secondary importance, and perhaps of 
little interest to the million. Taken as a whole, 
this seems to me the best book I have read on the 
subject, and should do much to raise the level of 
epidemiological discussion, not only in general, but 
also in professional circles.

Ma jo r  Gr e e n w o o d .
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An Introduction to the Practice of Organic Chemistry 
in the Laboratory
B y  Prof. E om er Adkins, Prof. S. M. McElwain and 
Prof. M. W . Klein. (International Chemical Series.) 
Third Edition. Pp. ix +  294. (New Y ork  and London 
M cGraw-Hill B ook Co., Inc., 1940.) 17s. 6d.

IN  this introduction to the study o f  organic 
chemistry, an attem pt is made to  interest the 

student in the general principles underlying the 
experimental work involved in the preparation o f  
fifty  carefully chosen compounds by  devoting the 
greater part o f  the work to the discussion o f  such 
general reactions as oxidations and reductions, 
esterifications and hydrolysis, halogenation, nitration 
and sulphonation, diazotization, intra-molecular re­
arrangements and special reactions including some 
modern work, and inserting cross-references to  the 
relevant paragraphs to  these discussions in the 
directions for procedure. Relatively little attention 
is given to qualitative and quantitative analysis, but a 
few  physico-chemical topics such as those involved in 
the distillation o f  azeotropic and other mixtures and 
in extractions with solvents are discussed.

Rules are given for the proper use o f  note-books, 
and, since equations and formulae are deliberately 
om itted from  the experimental directions, the student 
is expected to  make a careful study o f each experiment 
b y  reference to  text-books and to  the discussions 
before beginning the work. A t a later stage he is 
■expected to undertake problems involving the use o f  
the library, and a very welcome feature o f  the book 
is a chapter devoted to the use o f  the literature. Some 
experiments suitable for senior students are included, 
w ith references to  original memoirs and to  standard 
works o f  reference. One or two misprints have been 
noticedandalso several mistakes in structural formulae, 
but apart from  these minor defects the book is likely 
to stimulate the interest o f  the novice in organic 
chem istry.

The Scientific Photographer
B y Dr. A . S. C. Lawrence. Pp. x + 180 +  5 plates. 
(Cambridge : A t the University Press, 1941.)
18s. net.

IN  the preface the author puts in a plea for the more 
frequent use o f  photography in the laboratory for 

the making o f  permanent records o f  apparatus and 
experiments, and for the more extensive use o f  the 
lantern slide and cine film for teaching and dem on­
stration purposes. This book  is written primarily 
for the scientific worker who wishes to  make use o f 
photography either to augment his own research 
records or to  illustrate his published work ; but it is 
also directed to  the serious amateur photographer 
who, however skilled he m ay have become by 
experience, can only benefit by  a knowledge o f  the 
fundamental principles o f  photography.

The physicist may find some sections elementary, 
and in one or two places statements m ay be found that 
will scarcely satisfy him. For example, one finds it 
recorded that the brightness range obtainable in a 
transparency is greater than that in a print because 
“ the amount o f  light passing through the high-lights

[o f  the transparency] m ay be increased at will by  
increasing the power o f  the light source” .

The book  is easy to  read and well illustrated, and a 
great deal has been condensed into its pages. In  
attem pting to cover such a wide field some subjects 
have inevitably received brief treatment, but the book 
provides a good groundwork for the thoughtful 
reader and should give the scientific worker all the 
information he requires to carry out any normal 
photographic operations.

Differential and Integral Calculus 
B y Prof. Ross R . Middlemiss. P p . x +  416. (New 
Y ork  and London : McGraw-Hill B ook Co., Inc., 
1940.) 17s. 6d.

TH E author o f  this useful volum e touches a vital 
spot when he says that “ while in a first course 

m any students acquire some facility in manipulating 
calculus symbols, very few  obtain a real under­
standing o f  the fundamental ideas o f  the subject” . 
The text has therefore been prepared in order to  
present the principles and processes o f  the calculus 
w ith special clarity and simplicity without sacrificing 
accuracy, and there is no doubt that the author has 
carried out his aim with skill and thoroughness.

O f the twenty-eight chapters, the first thirteen 
are devoted to  functions and their graphs, limits and 
derivatives. - Integration, as the inverse problem  o f  
differentiation, then follows and covers the standard 
forms with m any well-chosen practical illustrative 
examples. The succeeding ' chapters deal with 
Duhamel’s principle, mean value theorems, centroids, 
moments o f  inertia, centres o f  pressure, partial 
derivatives, multiple integrals, series, expansion and 
elementary differential equations. A t the end o f  the 
text, a handy table o f  integrals is provided, for 
reference, together with tables o f  logarithms, common 
and Napierian, trigonometric functions, powers, roots, 
exponential and hyperbolic functions. Large numbers 
o f  exercises, with answers, are supplied, which are both 
interesting and instructive. The text is excellently 
printed and well illustrated b y  clear diagrams and 
isometric drawings. No student who conscientiously 
works through the course should have any difficulty 
in reaching a full understanding o f  the basic principles 
o f  the calculus.

Les Chaleurs specifiques
Par Prof. Edm ond Brun. (Collection Armand Colin : 
Section de physique, N o. 224.) P p. 224. (Paris : 
Armand Colin, 1940.) 15 francs.

SOME o f  the books o f  this series on physical subjects 
have justly attained an importance out o f  all 

proportion to  their size. The present volum e 
definitely belongs to  this category, for it gives a most 
admirable survey o f  the whole field, experimental and 
theoretical, o f  specific heat measurements. I t  is very 
elearly written, and, as an example, one m ay m ention 
that a chapter o f  some twenty-five pages on specific 
heat anomalies in solids is remarkable for a concise 
non-mathematical account o f  order-disorder trans­
formations in metals and alloys. Most students will 
find it an excellent guide to  the study o f  specific 
heats. ’ L . F . B.
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FOOD PRODUCTION BY FISH AND OYSTER FARMING

-  By  D r . F. G ross,
D epartment of Z o o logy , U niversity  of Edinburgh

H istory

TAISH culture experiments with marine fishes
have been made in the past along two lines :

(1) Eggs of cod, plaice, turbot and sole have been 
hatched in hatcheries and the larvae, prior to the 
complete absorption of yolk, returned to the sea. 
In a series.of such experiments undertaken by 
Dannevig for the Scottish Fishery Board, the 
larvae were transported to Loch Fyne and released 
there. (2) Young plaice have been transferred 
from crowded inshore grounds to richer feeding 
grounds which were hitherto sparsely populated 
by plaice.

Hatching operations were undertaken on a 
large scale in the United States, Norway, Scotland 
and the Isle of Man, and many millions of larvae 
were liberated each year. The results have been 
much disputed and the statistical data are rather 
scarce. Fulton1, discussing the Loch Fyne experi­
ments, came to the conclusion that the liberation 
of 142,880,000 fry of plaice led to a substantial 
increase of the plaice population. During the 
period 1896-1901 when the fry were transferred 
to Loch Fyne, the average number of young plaice 
taken with a push net at various points of the 
Loch was 87 -7 per hour, whereas in the second 
period (1903-1908) when no plaice fry were added, 
the average number taken per hour was 39-7, or 
less than half.

The transplantation of young plaice from Danish 
and Dutch coasts to the Dogger Bank2’3 in the 
years 1904-1908 was followed by a remarkable 
growth of the fishes. The average initial size of 
the fish transplanted was about 8 -75 in .; the 
average length of the plaice recaptured one year 
after liberation was 14 in., an increase of 5-25 in. 
Had they remained on the inshore grounds from 
which they were taken the annual growth would 
have been only 2 in. The average growth in weight 
of the transplanted fish was even more striking, 
amounting to 382 per cent of the original weight. 
Similar fish on the inshore grounds only increased 
their weight by 100 per cent in a year. It is 
important that, though the growth of the trans­
planted fish took place most rapidly in the summer 
months, a certain amount of growth did take place 
even in winter, when growth on the inshore grounds 
practically ceases.

Since 1908 the Danes have been transplanting

1-3 millions of plaice annually to the Inner Lim- 
fjord. The growth of the transplanted fishes, 
measuring 16 -3-19 1 cm. in length, was very rapid. 
During one growth period, from April until 
November, it amounted to 8-13 cm., so that in 
the autumn most of the transplanted fish weighed 
about 375 gm. as against an average weight of 
about 57 gm. on liberation. These figures are 
taken from Blegvad’s report4 which also sum­
marizes the results of the large Danish experi­
mental transplantation of North Sea plaice to the 
Belt Sea in 1928-1933. The transplanted fishes 
showed an increase of 10-12 cm. in length, and 
120^190 gm. in weight during the first growth 
period, which is nearly twice the growth of the 
local Belt Sea fish. A calculation relating to the 
transplanted fish of the year 1931 gives the total 
value of the fish recaptured as amounting to
120,000 Kr., while the actual cost of the trans­
plantation is put at about 40,000 Kr.

M arine F ood R esources in  W ar- time

In view of the present difficult food position it 
would seem desirable to inquire into the possi­
bilities of utilizing to a greater extent the food 
resources of the sea. For obvious reasons the 
activity of fishermen is greatly restricted in war­
time, the supply of fish is relatively small and the 
price of this valuable food high. Could we look 
to an extended practice of fish culture for an 
increase of the supply of fish ? There is no doubt 
that in areas of water under proper control the 
culture of freshwater fishes has proved highly 
profitable. In 1915 Allen6 compared the yield of 
organic substance derived from a given area of 
fresh water, sea water and land, and his figures 
may be quoted here :

Continental carp pond : 95 lb. o f  fish per acre per year
Enclosed harbour: 89 ,, „  ,, ,, ,, ,, „
Cultivated lan d : 73 „  beef ,, ,, ,, ,,
Fish from the North S ea : 15 ,, ,, fish ,, ,, ,, ,,

Allen then remarked : ‘ 'The extension of fish
culture to marine fishes, which are much more 
delicate and difficult to rear than those which live 
in fresh water, is by no means an easy matter, and 
much further knowledge will be necessary before 
successful results can be obtained.”
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Since the time when the various hatcheries 

began their operations; our knowledge of the sea 
and of life in the sea, of the life-histories of marine 
organisms and the conditions governing their 
growth has been greatly increased, and a new 
attempt at the culture of marine fishes would be 
justified. To succeed in such an attempt marine 
biologists will have to take counsel of the fresh­
water farmer. The large crop taken from a carp 
pond was the outcome of the application of two 
sound and simple agricultural principles : (a) an 
area of land can support a larger population of 
plants if the soil is properly manured ; and (b) if 
a herd of animals is to be maintained on a piece 
of land that does not fully provide all the food 
required by the animals, the diet must be sup­
plemented by some extra feeding-stuff. True to 
these principles the carp ponds receive a copious 
supply o f stable manure drained direct into the 
pond, and fish meal is added to supplement the 
food provided by the intensive growth of the 
vegetation and the fauna of the pond as a result 
of the manuring.

The marine hatcheries which have returned to 
the sea millions of fish fry in a most helpless and 
delicate stage have, in a way, attempted to get 
something for nothing. They expected a richer 
harvest merely by increasing the number of seeds 
sown. It is true that the protection afforded 
during their embryonic development and part of 
their larval life may result in the survival of a 
number of larvae liberated. But this number 
cannot be substantial; there is no food for a 
surplus population of larvae belonging to an 
indigenous species. As it takes roughly six 
million eggs to give two turbot a chance of reaching 
maturity, it is probable that the release into the 
sea of the larvae will also result in the destruction 
of the vast majority owing to the severe com­
petition under natural conditions.

The liberation of large numbers of larvae in Loch 
Fyne was a hazard. As it turned out, the experi­
ment was successful to a degree, leading to a 
certain increase of the plaice population. It was 
a hazardous undertaking as, so far as I know, no 
survey of the plankton and the bottom fauna on 
which the plaice depend for food had been made 
prior to the ‘planting’ 'o f  the larvae. Loch Fyne 
had a plaice population of its own which naturally 
did its best to grow in numbers. As no steps had 
been taken to increase the food supply for the 
greatly increased larval population, only a mere 
fraction of the 142,000,000 fry was given a chance 
to survive.

It is common knowledge that animal life in the 
sea depends to a large extent on the phytoplankton 
for its supply of organic food, and it seems obvious 
that the bulk of animals maintained is roughly

proportional to the bulk of the vegetation on 
which they directly or indirectly graze. It is 
significant that Allen, in the address referred to, 
said that his work on the artificial culture of plank­
ton diatoms was commenced “largely with a view 
to obtaining information about some of the funda­
mental problems upon which any scientific 
practice of fish culture would need to be based” . 
Further work has brought a fuller understanding 
of the different factors favouring and limiting the 
growth of phytoplankton in the sea.

Cultures of quite a number of species o f plankton 
diatoms and autotrophic flagellates can be main­
tained in the laboratory throughout the year 6’7, 
each subculture reaching a density of population 
many times greater than in the sea. During the 
spring outburst the number of diatom cells may 
reach a maximum of about 50,000 per litre in the 
sea8. In Loch Striven as many as 25,000,000 cells 
per litre are present for a short period during the 
spring increase9. In a culture, 500,000,000 cells 
per litre may he reared at all seasons, provided 
the culture medium is properly enriched with 
nutrients required for their growth, namely 
nitrate, phosphate and soil extract, containing 
substances the action of which, though not yet 
fully understood, is highly beneficial for the 
growth of marine organisms.

Attempts to culture plankton organisms on a 
larger scale in the ‘plankton shaft’ of the Oceano­
graphic Institute in Goteborg gave encouraging 
results10’11. In spite of the detrimental effect of 
convection currents, by which large numbers of 
diatoms were carried to the cooling pipes and 
immobilized there, the phytoplankton reached a 
population density larger than in the sea during 
the spring increase, namely, 660,000 diatom cells 
and many more autotrophic nannoplankton flag­
ellates per litre. In a separate experiment, the 
density of the zooplankton population, consisting 
chiefly of copepods, that could be supported in the 
plankton shaft for more than three weeks was at 
least of the same order of magnitude as that occurr­
ing in the sea. Had it not been for some technical faults 
of the shaft it would probably have been considerab­
ly larger, particularly if diatoms as well as flagel­
lates had been provided as food for the copepods.

We may now make certain proposals regarding 
the methods for the future culturing of marine 
fishes and oysters. It is essential that areas of 
water be chosen which can be to some extent 
controlled, that is, manured and stocked, if 
necessary, with organisms forming the food chain 
on which the fishes depend. Only artificial ponds, 
harbours and lochs connected with the sea by a 
mouth sufficiently narrow to prevent a rapid 
mixing of the water with the sea outside could be 
used for the purposes outlined below, and only
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those fishes which show little tendency towards 
migration before maturity, for example, dab, 
plaice, turbot, sole and flounder, could be thus 
‘farmed’ .

( i )  F atten in g  of S h a l l  F lat F ishes

It would be relatively easy to collect large 
numbers of flat fishes below marketable size, say 
5 in., and transplant them into the chosen area 
which, analogous to the carp pond, would provide 
the conditions for rapid growth. The water would 
be manured with nitrate and phosphate, which, 
as we know, represent two of those ‘limiting 
factors’ that control the seasonal waxing and 
waning of the phytoplankton population. Other 
substances which are present in the sea in small 
exhaustible quantities and are required by the 
micro-vegetation would be provided by slow- 
acting fish meal manure and farmyard manure, if 
available, and by soil drained into the water. Thus 
the conditions would be created for a rich and 
prolonged production of phytoplankton. We 
cannot predict what kinds of organisms would 
respond best to the conditions provided ; but 
there are probably few, if any, kinds that would 
not be utilized either as larval food or as food of 
the bottom fauna.

The great bulk of planktonic forms, and also the 
sedentary polychsetes and lamellibranchs which 
form the chief items of the diet of flat fishes, 
are particle feeders, and are not very particular 
as to the kind of autotrophic organisms they filter 
into their digestive system. C alanu s fin m arch icu s, 
for example, can utilize quite a range of organisms, 
from the most minute flagellates (2[x in length) to 
relatively large diatoms such as D ity lu m  B rightw elli 
reaching a size of 80fx by 100g 12. On the other 
hand, detritus should be a good source of food 
supply for the bottom fauna from whatever kind 
of phytoplankton it may have originated.

We may assume that under such conditions the 
local population of bivalves and polychsetes would 
thrive and increase. I f  necessary, the stock coaid 
be augmented by the transplantation of large 
numbers of molluscs and polychsetes from the sea­
shore, and thus an ample food supply provided 
for a large fish population all the year round. The 
conditions for the growth of the fishes would then 
be at least as favourable as on the Dogger Bank 
or in the Limfjord, and the rate of their growth 
at least as high. That would mean that trans­
planted fishes of 120 gm. should reach marketable 
size—-1 lb. in weight—in one year or even less. 
An annual increase in weight of 400 per cent may 
well be expected in view of Ben Dawes’s investi­
gations on the growth and maintenance of plaice13

in which increases in weight of fishes ranging from 
340 to 580 per cent and more were obtained during 
a period of 175 days.

(2 ) R earing of F lat  F ishes

It was realized by Dannevig14 that the advantage 
of fish culture would be much greater if the pro­
tection given to the eggs by the hatcheries during 
the embryonic development could be extended 
through the period of post-larval development 
until the time the flat fish lives on the bottom. 
The hatcheries did not rear the larvae beyond the 
stage of yolk absorption because of the ‘critical 
period’, that is, one of very high death-rate, 
following that stage.

However, Dannevig was able to rear a small 
number of plaice without very much trouble, 
and a few specimens reached an average size 
of 3-25 in. in about nine months. Preliminary 
experiments with eggs of plaice, undertaken 
recently by me in collaboration with Mr. J. 
Raymont, show that after the absorption of the 
yolk the larvae fed very actively on diatoms for 
about a week, and the death-rate during this 
period is negligible. In these experiments the 
stage after the complete absorption of the yolk 
was ‘critical’ and this only because the next link 
in the food chain, namely, crustacean or mollusc 
larvae, could not then be provided. Rollefsen16 
reports in a preliminary communication that 
artificially hatched plaice and flounder fry could 
be successfully reared up to the bottom stage on 
a large scale by feeding with nauplii of Artemia. 
In our experiments the plaice larvae did not take 
to feeding on Artemia nauplii, possibly because 
of their relatively large size* and attempts will 
be made in future experiments to bridge over the 
gap with small harpacticoids and cyclopoids which, 
like Artemia, are being_ cultured on a large scale 
in this Department.

Dannevig was probably justified in arguing that 
as rearing on a small scale is possible, it would be 
easier to rear larval fish in a large enclosure. “ The 
success of such an experiment would mean that 
such valuable fishes as the sole and turbot could 
be protected in captivity throughout the time of 
the early development while the enormous 
destruction takes place in the sea.”

However, even when planted out or kept on in 
enclosures after metamorphosis, great destruction 
would take place among the fiat fishes, chiefly by 
cannibalism, and the growth of the fish would be 
very slow, unless the natural food supply of the 
area was increased. Growth depends on the

* The stock used for our cultures originated from an Italian poly­
ploid parthenogenetic race18.
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density of the stock ; great density entails less 
food per fish and therefore slower growth. If, 
however, the rearing of the larvae were done in 
enclosures farmed in the proper manner, one 
might expect survival and rapid growth of a large 
proportion of small fishes, which after two years’ 
intensive feeding might reach marketable size.

(3 ) O yster C ulture

Recent experiments by Cole17 in Conway and by 
Bruce, Knight and Parke18 in Port Erin, show 
that by employing the culture methods for phyto­
plankton organisms, developed by me some years 
ago in Plymouth, and by feeding oyster larvae 
with some of my cultures of minute flagellates a 
large settlement of oyster larvae can be obtained. 
The procedure adopted in Conway is to let the 
larvae settle on tiles placed in tanks and to trans­
plant them afterwards to cages planted in the 
Menai Straits where growth takes, place at a very 
satisfactory rate.

It is suggested that this work be extended by 
transplanting the settled spat to enclosed areas of 
water with a larger food supply than is available 
under natural conditions. The method may be 
further modified by allowing the larvae to settle 
on pieces of rope and either to attach the ropes to 
poles stuck in shallow parts of the enclosure, as 
has been the practice of some oyster breeders in 
France and Yugoslavia, or to suspend the ropes 
on rafts floating at the surface.

These three types of experiments, quite apart 
from their economic potentialities, should yield 
results of great scientific interest. They would 
give us the first indications of the reaction of a 
large, but relatively isolated marine community 
to environmental changes brought about pur­
posely by man ; they would show how the intricate 
network of factors responsible for such phenomena 
as the seasonal sequence of plant and animal 
associations, their growth and decline, and the 
competition among the various species, would alter 
in quality and intensity under the impact of an 
‘agricultural’ improvement of their ecological 
realm.

As to the localities where such experiments 
could be undertaken, their choice will depend 
largely on the scale on which they are to be 
attempted. I have consulted Mr. Elmhirst, Dr. 
Marshall and Dr. Orr of the Marine Station in 
Millport on this point and have discussed the 
whole scheme with them,receiving much encourage­
ment from them. There are quite a number of 
lochs in Scotland which might be very suitable 
for pisciculture. Some lochs would probably 
require the damming up of their sea entrances,

while, on the other hand, others could be farmed 
without damming.

To test the validity of the methods outlined 
above a preliminary investigation would seem 
desirable. For this purpose Loch Sween is perhaps 
suited best owing to the existence of three or more 
basins with entrances only 4-10 yards in width, 
which could be easily dammed up and used for the 
fattening and rearing of fishes and oysters. Dr. 
Orr informed me that the sand there, although 
muddier than in the open Clyde area, is probably 
quite suitable for young plaice. There are very 
numerous lug-worm casts, and mussels and cockles 
are abundant. In the branch of the loch called 
Linne Mhurich there are numerous shells of large 
oysters and Dr. Orr was told that there were still 
some oysters lifted each year in this branch. It 
therefore would be highly suitable for oyster 
culture.

Should the preliminary experiment prove suc­
cessful, fish and oyster farming could be developed 
on a sufficiently large basis to add considerably 
to Great Britain’s home-grown food supply. How­
ever, at present, the problem is to find the means 
for financing the preliminary experiments. A 
rough estimate made with the kind help of Prof. 
J. Ritchie puts the expenditure at about £3,000 
for damming, compensation to owners, catching 
and transportation of young fish, etc. On the 
other hand at least 120,000 young fish would be 
transplanted for fattening, weighing approximately 
Jib. each. A catch of 60,000 fish of 1 lb. at 
Is. per lb. after one year would repay expenditure, 
of which the biggest items (damming and com­
pensation) would not recur in the following year. 
Admittedly no such experiments have been made 
so far, and there is a certain risk that the project 
might not be altogether profitable as a commer­
cial undertaking. This much can however be 
said : we.have sufficient experience—from trans­
plantations and culture experiments in particular 
-—to plan it with a reasonably good chance of 
success.
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EDWIN DREW,
Singleton Park, Registrar.

Swansea.

M URDOCH TRU ST
For the BENEFIT of INDIGENT BACHELORS 

and WIDOWERS of good character, over 55 years 
of age, who have done "  something”  in the way 
of promoting or helping some branch of Science.

Donations or Pensions may be granted to 
persons who cbmply with these conditions.

For particulars apply to MESSRS. SHEPHERD 
& WEDDERBURN, W.S., 1G Charlotte Square, 
Edinburgh, 2.

UNIVERSITY OF BIRM INGHAM
APPOINTMENT OF LECTURER IN DEPARTMENT OF CHEMISTRY

Applications are invited for the post of 
lecturer in Chemistry (Grade Ila). Commencing 
Stipend ^500-^000 per annum.

Duties to begin October 1, 1941.
It is desirable that candidates should be 

specially qualified in, and have had experience 
in teaching, inorganic Chemistry.

Three copies of application and the names of 
two Referees must be sent, on or before July 31, 
to the undersigned, from whom further particu­
lars may be obtained.

C. G. BURTON,
The University, Secretary.
Edmund Street,

Birmingham, 3.
July, 1941.

BIRKBECK COLLEGE(UNIVERSITY OF LONDON)
Autumn Term begins on Satuiday, September 6

Applications for admission from men and 
women who desire to read at the week-ends 
for degrees in the Faculties of Arts and Science 
or for the Diploma in Geography should be 
addressed to The Clerk, Birckbeck College, E.C.4.

UNIVERSITY COLLEGE OF 
NORTH WALES

(A Constituent College of the University of Wales) 
SCHOOL OF AGRICULTURE

Applications are invited for the post of 
TEMPORARY LECTURER IN AGRI­
CULTURAL BOTANY. The duties of the post 
include in-College teaching and advisory work 
in the four counties of North Wales. So far as 
can be seen at present, the appointment will be 
for the duration of the war. Salary ^500 per 
annum, with travelling expenses and subsistence 
allowances. Conditions of appointment will be 
forwarded on request.

Applications will be received up to August 2, 
and should be addressed, Secretary, School of 
Agriculture, University College of North Wales, 
Bangor, Caernarvonshire.

July 8, 1941.

HEAD LABORATORY ASSISTANT (man or woman) 
FOR CHEMISTRY DEPARTMENT OF THE 

LONDON (ROYAL FREE HOSPITAL) 
SCHOOL of MEDICINE for WOMEN

(now at Exeter)—required from September, 1941
Good experience essential. Salary £4 5s. per 

week, rising by annual increments of 5s. per 
week to a maximum of £5, together with a 
temporary war allowance. Incorporated in the 
Federated Superannuation System for Universities.

Applications, giving particulars of age, qualifi­
cations, experience, etc., should be sent to the 
undersigned as soon as possible.

NANCIE MOLLER,
Warden and Secretary. 

Thomas Hall, Cowley Road, Exeter.
July, 1941.

Required,Pulfrich photometer("Stupho ) 
new or secondhand, in perfect condition. 
Offers should be accompanied by full details 
of instrument and equipment, serial number 
and price asked. Also required offers of spare 
parts for above instrument.—Apply Box No. 
795, T. G. S cott & So n , L t d ., Three Gables, 
London Road, Merstham, Surrey.

Wanted, 1940 Periodicals,* single copies, 
J. Amer. Chem. Soc., Nov. and Dec. ; Chem. 
Abs. Nov. 20 ; Ind. Eng. Chem. (Ind. Edn.) 
April and Nov. ; Ind. Eng. Chem. (News 
Edn.) Nov. 10 and 25. Librarian, 48, Tewin 
Road, Welwyn Garden City, Herts.

Beilsteins Handbuch ; Ber. d. deutschen
chem. Gesellsch.; Chemisches Centralblatt; 
American Chem. Soc. Jnl.; Amer. Chemical 
Abstracts ; Kunststoffe ; Mellor’s Treatise ; 
Complete sets or runs wanted bv THE 
MUSEUM BOOK STORE LTD., 45, Museum 
Street, London, W.C.l.

Microscopes, second-hand, a large selec­
tion of instruments in perfect condition; 3d. 
stamp for list.—Chards, Specialists (Est. 70 
years), Forest Hill, S.E.23.

w

MATHEMATICAL TABLES, ETC.
Gifford’s 8-figure Tables for every Second of Arc, 

in three volumes : Natural Sines, Natural Tangents 
and Natural Secants. 35s. each.

Cohn’s 6-figure Addition and Subtraction 
Logarithms. 10s.

The Application of the Brunsviga Twin I3z 
Calculating Machine to Survey Problems,
by L. J. Comrie. 6s.

Miller’s Tables for Converting Rectangular to 
Polar Co-ordinates. 2s.

Modern Machine Calculation with the Facit 
Calculating Machine Model L X . Translated by
L. J. Comrie and H. O. Hartley. 5s.

Barlow’s Tables of Square, Cubes, Square Roots 
and Reciprocals of all Integer Numbers up 
to 12,500. 8s. 6d.

Cotsworth’s Direct Calculator. Gives all 3 x 3  
products. 24s. Also Reciprocals, giving 7-figure 
reciprocals of all numbers up to 100,000. 10s.

W ilson’s Decimal Hoppus Tables, showing the 
Solid Contents of Round Tim ber. 6s.

Prospectuses available. Postage extra. Please send 
us your enquiries for tables.

S C IE N T IF IC  C O M P UT IN G  S ERVIC E L IM IT E D
23 B ED FO R D  S Q U A R E , L O N D O N , W .C .l

SCIENCE AN D
SOCIALISM
P r i c e  F o u r p e n c e

P u b lish ed  b y  :

The University Labour Federation
22 King Street - - CAMBRIDGE

Second im pression now ready

The Yearbook of the 
U niversities of the Empire

SUPPLEMENT TO THE 1940 EDITION 
NOW READY

Price 3s. 6d., plus 6d. postage 
LONDON : G. BELL & SONS, LTD.



Supplement to N A T U R E  of July 19, 1941 iii

Regd. Trade Mark. Brand

Scientific Glassware
has only -0000032 
linear co-efficient 

of expansion !
W ITH this remarkably low co-efficient of expan­
sion, PYREX Brand British-made Glassware is very 
resistant to sudden temperature changes, and 
thus a heavier, stronger, more robust article can 
be used successfully for general laboratory work.
This extra strength gives a margin of safety alike 
to the scientist, research worker, and commercial 
manufacturing chemist. It makes PYREX Brand 
Glassware absolutely dependable.

■
 P Y R E X  Brand S cien tific  

G lassw are is  snpplied  only  
through L aboratory F urn ish ­
ers, but illu stra ted  catalogue  
and tw o fr e e  copies o f  our 
Chemist*s Notebook w ill be 
sent direct on a p p lica tion

Ask for PYREX Brand 
and see that you get i t !

JAMES A. JOBLING & CO. LTD. 
Wear Glass Works, Sunderland.

__________________________  T.I

LEWIS’S LENDING LIBRARY
(SCIENTIFIC—TECHNICAL—MEDICAL)

NEW BOOKS and EDITIONS are added immediately on publication, 
as the demand requires, delay or disappointment thus being prevented.

ANNUAL SUBSCRIPTION from ONE GUINEA. 
Subscriptions may commence from any dale.

READING AND WRITING ROOM (for Subscribers) open daily.
Prospectus with Bi-monthly List of Additions, post free.

H. K. LEWIS & Co. Ltd.
136 Gower Street, London, W.G.l

Metro. Railway: Euston Square Stn. All Tube Railways: Warren St.

W rite to :

HEFFER’S BOOKSHOP
for all books on Scientific and Technical subjects, 
and indeed for books in every field o f learning. 
Classified Catalogues and special Scientific Supple­
ments are still issued (at least as far as paper 
control regulations allow!) and will be sent 
free on request.

W. H E F F E R  & S O N S ,  L T D .
BOOKSELLERS CAMBRIDGE, ENGLAND c n t D

Our RARE BOOK DEPARTMENT is the LARGEST 
Stockist of complete Sets, Runs and separate Volumes of

SCIENTIFIC PERIODICALS, ACADEMICAL 
AND LEARNED SOCIETY PUBLICATIONS

(English and Foreign)
WE INVITE OFFERS OF THESE, FOR WHICH WE ARE 
PREPAREO TO PAY THE HIGHEST COMPETITIVE PRICES

COMPLETE LIBRARIES PURCHASED
EARLY SCIENTIFIC WORKS AND BOOKS ON THE 

HISTORY OF SCIENCE WANTED

C A T A L O G U E S  I S S U E D

W M .  D A W S O N  & S O N S  L T D .
Cannon H o u se , P ilg rim  S tre e t  - - L O N D O N ,  E .C .4

Tel. :  C IT Y  3761 (6 lines)

Meteorological Instruments
M ERCU RIAL BAROM ETERS  

TH ERM O M ETER S  
TH ERM O GRAPH S  
H Y G R O G R A P H S

Supplied by Laboratory furnishers,
Scientific Instrument dealers, etc.

F. DARTON & COMPANY LTD.
56-58 C L E R K E N W E L L  R O A D , L O N D O N , E.C.I



IV Supplement to N A T U R E  of July 19, 1941

C A M B R ID G E
V E R S A T ILE  G A L V A N O M E T E R

Resistances : 0-001 to 1000 ohms
As Resistance Meter (Scroggie patent)

AC.
M EA SU R EM EN T S  

Currents : 0-00001 to 24 amperes 
Pressures : 0-01 to 1200 volts

^ “HIS Unipivot Galvanometer can be applied to a large variety 
of measurements. By the use of easily attached interchangeable 

accessories, or by the addition of A.C. and D.C. range boxes, the 
range of measurements can be varied within the wide limits stated.

Full details are given in LIST No. 909-N. Niay we send you a copy ?

CAMBRIDGE INSTRUMENT COMPANY LIMITED
13 GROSVENOR PLACE LONDON S W I

PRINTED IN  GREAT BRITAIN BY FISHER, KN IGH T AND CO., LTD., ST. ALBANS.



ABSORPTION SPECTRA OF HEMOGLOBIN IN SOLUTION 
AND IN RED BLOOD CORPUSCLES

By  Prof. D. K eilin , F.R.S., and D r. E. F. H artree
M olteno  In stitute , U niversity  of C ambridge

n o . 3742, Ju l y  19, 1941 N A T U R E  75

IN 1877 and 1879 Hoppe-Seyler1’2 put forward 
the theory that the hemoglobin within the 

red blood corpuscles is not identical with that 
which appears in solution after lysis of the cor­
puscles. He even proposed for the intracorpuscular 
states of the pigments in arteries and veins the 
names ‘arterin’ and ‘phlobin’, reserving the names 
oxyhemoglobin and hemoglobin for the corre­
sponding pigments in solution. However, the 
numerous arguments brought forward by him in 
support of this theory were soon invalidated by 
other workers, who found an easy explanation of 
all his observations without postulating the above 
theory3. Hoppe-Seyler’s theory was soon aban­
doned, and considered until recently as of purely 
historical interest. It was, however, recently 
revived in a slightly different form with fresh 
evidence in support of it.

It is well known, since the classical work of 
Soret, that the absorption spectra of haemoglobin 
and all its derivatives down to the porphyrin show, 
in addition to the absorption bands in the visible 
region, a strong and sharp band near the violet 
end of the spectrum between 405 mg and 430 mu. 
This band, which is much stronger than the other 
bands of these pigments, is known as the Soret 
band or y-band. It is absent in all derivatives 
with an open pyrrol chain such as bile pigments 
or even compounds like verdohaemochromogen 
with an open tetrapyrrolic chain maintained in 
ring form by the central iron atom4.

It was shown recently by Macallum and 
Bradley6 (1930) and Adams, Bradley and Mac­
allum6 that the y-band is absent in oxyhemo­
globin of intact corpuscles although it appears at 
once on haemolysis. This observation seems to 
suggest that there must be some physical or 
chemical difference between haemoglobin inside 
and outside red blood corpuscles. The problem 
was reinvestigated by Adams7, who made an 
attempt to determine the nature of intracor­
puscular haemoglobin which could account for the 
disappearance of the y-band. The main conclusion 
of his study is that within the corpuscle haemo­
globin is not free but forms with the ‘stromatin’ 
of the corpuscle a compound devoid of band y. 
This compound appears to be very labile and 
rapidly dissociates, even on ordinary lysis, liberat­
ing the haemoglobin which shows the normal 
band y. This view is based on experiments in

vitro which seem to show that haemoglobin, when 
mixed with a solution of stromatin, brought to 
pH 9-7 and warmed for about lhr. at 37° C., 
gradually loses its absorption band y. It cannot 
be disputed that the problem as to the state of 
haemoglobin within the corpuscles is of great 
physiological and biochemical interest. It is 
therefore a matter for some surprise that this 
phenomenon of obliteration of the y-band dis­
covered in 1930 has not stimulated more work in 
other laboratories. We should like to mention 
that although a quartz spectrograph as was used 
by the above workers is the best instrument for 
the quantitative study of this problem, the main 
optical phenomena can be observed and studied 
by means of much simpler spectroscopic apparatus 
more easily accessible to less specialized labora­
tories. We shall briefly describe the three spectro­
scopic methods used by us.

(1) Spectrophotometric method using Hilger 
quartz Spekker photometer.

(2) Fluorescent method. For this purpose light 
from 500 c.p. Pointolite lamp is focused on the 
slit of an ordinary constant deviation spectroscope. 
The eye-piece of the latter is removed and the 
emergent spectrum focused by means of lenses on 
to a glass cell (2 mm. thick) containing a fluorescent 
solution such as (a) 1 per cent solution of 3 : 6- 
dihydroxyphthalonitrile in 70 per cent alcohol and 
0 -2 per cent sodium carbonate, or (6) I per cent 
solution of 7-aminoquinaldine, in 70 per cent 
alcohol containing 0T per cent sulphuric acid. 
Using glass throughout, the spectrum extended 
down to about 360 mg. The cells containing the 
absorbing solutions are placed between the 
spectroscope and the fluorescent cell.

Replacing the Pointolite by a mercury-vapour 
lamp enabled the apparatus to be calibrated. The 
drum of the spectroscope was set at 435 -8 mg and 
a pointer attached to the fluorescent screen to 
mark the position of the corresponding emission 
band. The wave-length of the absorption bands 
could then be determined by bringing them to 
the position marked by the pointer and reading 
the drum.

(3) The third method, which is the direct 
spectroscopic observation of the y-band, is possible 
only for CO-haemoglobin and desoxygenated haemo­
globin, the y-bands of which are at 420 mg and 
430 mg respectively. These two bands can easily
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be observed with an ordinary microspectroscope 
ocular attached to a microscope and a strong light 
passing through a suitable filter such as copper 
sulphate solution combined with either a solution 
of ammoniacal copper sulphate or a Wratten 
filter D . This method, owing to its simplicity, was 
finally adopted for rapid spectroscopic examina­
tions of haemoglobin, in red blood corpuscles and 
in solution. For this purpose 2 ml. of a dilute 
suspension of washed blood corpuscle in isotonic 
saline is placed in a Thunberg tube, and 0-2 ml. 
of a dilute solution of saponin is put into its 
hollow stopper. The tube is either evacuated and 
filled with carbon monoxide or boiled in a vacuum 
until the oxyhemoglobin becomes completely 
desoxygenated. The content of the tube is then 
examined spectroscopically in a strong beam of

Absorption spectra o f oxyhaemoglobin in solution and 
in corpuscles using Spekker U.Y. photometer.

Curve A, 1 part washed blood cells in 2,500 parts water. 
Water in compensating cell.

Curve B, 1 part washed blood cells laked in 2,500 parts 
normal saline. Compensating cell contains a 
suspension o f yeast in saline of approxi­
mately equal turbidity. The yeast suspen­
sion was matched nephelometrically in red 
light with the corpuscle suspension.

The values of the absorption coefficient are not
absolute but are the readings obtained directly from 

the photographic plate using 20 mm. cells.

light passing through the coloured filters. Neither 
CO-haemoglobin nor reduced haemoglobin show 
any indication of the band y before laking. On 
mixing the contents of the tube and the stopper 
the corpuscles are laked and the CO- or reduced 
haemoglobin passes into solution.

Spectroscopic examination of the solution now 
reveals a very strong y-band lying at 420 mg or 
430 mg respectively. Similar results were obtained 
in experiments carried out by the first two methods. 
The second method, although comparatively 
simple and not requiring expensive instruments, 
enables the direct observation of the bands to be 
carried out much farther into the short wave end 
of the spectrum, which makes possible the study 
of all derivatives of haemoglobin. The first

method has the advantages of being quantitative 
and giving a permanent record of the experiment 
(see accompanying graph).

While reduced, oxygenated and carbon monoxide 
haemoglobin are easily obtained within intact 
corpuscles, their conversion into methsemoglobin 
requires somewhat more complicated manipu­
lations. The method adopted was as follows : 
20 ml. corpuscles in saline are shaken with 20 ml.
1-06 per cent sodium nitrite in a 200 ml. 
centrifuge tube. After 5 minutes the tube is filled 
with 0-9 per cent sodium chloride, well mixed and 
centrifuged. The residue is then washed three 
times with normal saline. The methsemoglobin 
in the corpuscles can easily be transformed into 
the acid form by suspending them in 0-154 
M  KH 2P 0 4.

All these experiments confirm and extend the 
results obtained by previous workers6, namely that 
the very strong Soret or y-band in the absorption 
spectrum of Hb, 0 2Hb, COHb or metHb in solu­
tions is scarcely perceptible or completely invisible 
in these pigments within the intact corpuscles.

We have also attempted to repeat the experi­
ments to which we have previously referred and 
which according to Adams seem to prove the form­
ation of a compound between haemoglobin and 
stromatin.

For this purpose stromatin was prepared by two • 
methods, that of Jorpes8 and a somewhat simpler 
method which we have previously used for the 
purification of haemoglobin9. According to this 
latter method 300 ml. of fresh horse blood cor­
puscles are cooled to 0°C. and laked with 90 ml. of 
cold distilled water and 90 ml. of cold pure ether. 
The mixture is shaken for five minutes, mixed with 
30 gm. sodium chloride and centrifuged. The 
centrifuge tube contains two distinct layers, a thick 
almost solid layer of red stroma on the top and a 
clear, strong solution of haemoglobin underneath. 
The centrifuge tube is slightly tilted, so that the 
clear haemoglobin solution can be sucked off. The 
stroma are mixed with ice-cold water, thoroughly 
shaken, and centrifuged. This manipulation is 
repeated several times until most of the 
haemoglobin is washed out.

Numerous attempts to combine haemoglobin 
with stromatin, carried out under different con­
ditions including those described by Adams, failed, 
however, to reveal any evidence for the existence 
of such a compound.

In all our experiments the y-band of haemoglobin 
remained strong and clearly visible, which is not 
surprising considering that this band belongs to 
all haemoglobin derivatives containing a closed 
tetrapyrrolic ring. In fact it is present in 
porphyrin, haematin, haemochromogen, para- 
haematin, haemoglobin, 0 2Hb, COHb, 'metHb

Ju l y  19, 1941, v o l . ms
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and the compounds of the latter with H2S, 
H20 2, NaN3, NaF and NO.

In other words, even if the existence of the 
supposed heemoglobin-stromatin compound is 
accepted, it could scarcely be expected that the 
absorption spectrum of such a compound would be 
devoid of the y-band.

The absence of the y-band in the suspension of 
intact red blood corpuscles, while it is present in a 
suspension of oxyhaemoglobin crystals or in an 
amorphous precipitate of haemoglobin, excludes 
any simple optical explanat ion of this phenomenon.

Attempts were made to imitate a suspension of 
corpuscles by suspending droplets of concentrated 
oxyhaemoglobin solution in oil. For this purpose
0-1 c.c. of strong oxyhaemoglobin solution (con­
taining 0 -3 mgm. Fe per ml.) is shaken with 50 c.c. 
medicinal paraffin containing 0-02 per cent 
sulphonated castor oil. The mixture forms a 
permanent suspension of very fine droplets of 
haemoglobin solution varying from 7|i to 14a in 
diameter. Spectroscopic examination of this sus­
pension shows that while the strength of the bands 
a and (3 is at least 80 per cent of that of the 
original solution, the band y is completely invisible. 
A suspension in pure castor oil has similar 
properties. On centrifuging the suspension with a 
little water, about 75 per cent of unmodified 
haemoglobin can be recovered. On the other hand,
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if oil droplets are dispersed in a dilute solution of 
haemoglobin, all absorption bands of the emulsion 
are of the same intensity as the corresponding bands 
in the solution of haemoglobin of similar concen­
tration. That the depression of the hand y of 
haemoglobin dispersed in oils is not due to the 
effect of the dispersion on the protein is shown by 
the fact that a similar disappearance of the band 
in the violet can be noted in a solution of acid 
porphyrin dispersed in castor oil.

All these experiments clearly show that the 
failure to observe the band y of haemoglobin when 
this pigment is within red blood corpuscles must be 
due to a purely optical phenomenon brought into 
play by the properties of surfaces separating 
haemoglobin from the surrounding medium. At 
present we are unable to offer a simple optical 
explanation of the mechanism of this phenomenon 
either in the suspension of the red corpuscles or in 
the emulsions of oxyhaemoglobin in oils.
1 Hoppe-Seyler, Physiologische Chemie, 1, 381 (1877) (according to 

Gamgee).
8 Hoppe-Seyler, Z. physiol. Chem., 13, 477 (1879).
3 Gamgee, A., in ScMfer’s “ Textbook o f Physiology” , p. 185 (London,

1898).
4 Holden, H. F., and Lemberg, R., Austral. J. Exper. Biol, and Med.

Sci., 17, 133 (1939).
5Macallum, A. B., and Bradley, R . C., Science, 71, 341 (1930).
6 Adams, G. A., Bradley, R. C., and Macallum, A. B., Biochem. J.

28, 482 (1934).
7 Adams, G. A., Biochem. J., 32, 646 (1938).
8 Jorpea, E., Biochem. J., 26, 1488 (1932).
• Keilin, P ., and Hartree, E. F., Proc. Roy. Soc., B, 117, 1 (1935).

O B I T U A R I E S
Prof. R. Robison, F.R.S.

TH E Lister Institute has sustained a severe loss 
to its active strength b y  the sudden death on 

June 18 o f  the head o f  its Biochemical Departm ent, 
Prof. R obert Robison. H e was in his fifty-eighth year. 
On the previous day he was at w ork as usual in 
the Institute and was looking forward eagerly to  
spending a brie f respite from  duty at his hom e in 
Putney and tending his beautiful garden. Thus has 
been cut short a career o f  strenuous endeavour and 
high accomplishment in biochem istry, which is the 
poorer for his loss.

In  1913 R obison  was appointed second research 
assistant to  Arthur Harden in succession to  W . J. 
Young, who had migrated to  Australia and is now 
professor o f  biochem istry in the University o f  
Melbourne. H e came w ith the strongest credentials 
to  his chemical training and research experience 
acquired at the University Colleges o f  Nottingham 
and Galway and the University o f  Leipzig. The W ar 
o f 1914-18, during which he served in Ita ly  and the 
Middle East as a captain, R .A.M .C., engaged in 
sanitary duties, broke the progress o f  his early 
researches at the Lister Institute ; but one piece o f

work which Harden and he published in 1914 and 
which bore the title “ On a New Phosphoric Ester 
Obtained w ith the A id o f  Yeast Juice”  was destined 
to presage the field o f  study to  which, in  post-war 
years, R obison  was to  devote his whole energies 
and which in one extension or another held his 
interest to  the end.

I t  was n ot until 1921 that Robison was able to  
return to  the subject o f  his life work, for in the 
im mediate post-war years he had helped Harden 
with his investigation o f  the antiscorbutic properties 
o f  fruit juices and had collaborated with C. J. Martin 
in a valuable study o f  the minimum nitrogen ex ­
penditure o f  man and the biological value o f  proteins 
for human nutrition, a study which involved for both 
the strictest regimen o f  prescribed and uninteresting 
diets over considerable periods. In  1922 appeared 
R obison ’s report o f  the separation and purification 
o f  the hexosemonophosphoric ester, which he and 
Harden had found am ong the fermentation products 
o f  sugar by  yeast juice, and it was followed in 1923 
b y  the first o f  what was to  prove a lengthy series o f  
papers devoted to  the carbohydrate-phosphoric 
esters and their physiological roles. In  this first
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paper he tells us how the appearance o f  a calcium 
phosphate precipitate in the hydrolysis b y  enzymes 
o f  the hexosemonophosphoric ester suggested to  him 
the possibility that some enzyme might be found in 
the growing bones o f  animals which could effect the 
deposition o f  calcium phosphate and so lead to  bone 
formation. Such an enzym e Robison found in the 
hypertrophic ossifying cartilage o f  young rats and 
rabbits, and so began that series o f  studies on the 
significance o f  the hexosephosphoric esters in ossifi­
cation and in metabolism generally which, with the 
help o f  a succession o f  collaborators including H . D. 
K ay, K . M. Soames, M. Martland, Morna Macleod,
E. J. King, H onor Fell, A . H . Rosenheim, M. G. 
Macfarlane and W . T. J. Morgan, he devoted the 
tw enty years o f  life that remained to him.

In 1930 Robison was elected fellow  o f  the Royal 
Society, and in 1931 he was invited to deliver the 
H erter Lectures in New Y ork  on the subject o f  his 
work. In  January 1931 he becam e head o f  the 
Biochemical Departm ent on Harden’s retirement, 
and about the same tim e the University o f  London 
conferred upon him  the title o f  professor o f  b io ­
chemistry. In  1933 the R oyal College o f  Physicians 
honoured him b y  the award o f  the B aly Medal, a 
tribute he greatly valued.

Than Robison there was never a m ore conscien­
tious head o f  a research department. Helpfulness 
was his keynote and an insistence at all costs on 
honest and accurate performance. No pains were 
spared, sometimes unfortunately at the cost o f  a 
constitution that was never too  robust, to  make the 
sojourn o f  workers in his department, whether 
native or foreign, both pleasant and profitable. To 
offices that outside bodies called upon him  to perform 
— and they were m any— he gave ever the m ost serious 
attention, and indeed his presence where chemists 
and biochemists foregather will be greatly missed, 
for he was a man o f  wide and cultured outlook and 
strongly held convictions. H e leaves a widow and 
a married daughter, trained in her fa th er ’s science, 
and to  them  we w ould offer our sincere sympathy.

J. C. G. L e d i n g h a m .

Sir Edward Blunt, K.C.I.E., O.B.E.
S i b  E d w a e d  B l u n t , whose death occurred on 

May 29, was b om  in 1877, educated at Marlborough 
and at Corpus Christi College, Oxford, and entered the 
Indian Civil Service in  1901. H e was superintendent 
o f  Census Operations in the United Provinces o f  Agra 
and Oudh for the census o f  1911. It was in that 
capacity, when Sir Edward Gait was census com ­
missioner for India, that Blunt undertook the study 
o f  caste and the social structure o f  Hinduism, the 
results o f  which appeared in his census report pu b­
lished in 1912. It contains a critical examination o f 
Hinduism as observed by  him  in the United Provinces, 
and the subject o f  caste, though treated there in a 
separate chapter, is primarily approached from its 
aspect as an essential element o f  Hinduism, which 
“ depends a great deal more on whom  one marries 
and what one eats and drinks, than on what one 
believes” . The tenets o f  Hindu sects are also ex ­

amined, and it is interesting to observe that the 
Arya Samaj is treated as a different religious unit 
from  Hinduism proper. In  1891 the Arya Samaj had 
demanded separate classification, but the po ition 
had so far changed b y  1911 that to meet various 
objections Blunt then classified them as Hindu 
Arya, though as an entity independent o f  Hindu 
Brahmanic. This arrangement had to  be altered 
in subsequent censuses, which included the Arya  
Samaj as a mere subhead o f the Hindu total.

Blunt treats caste as the result o f  a cross-division 
o f  guilds on a class system based on colour, on which 
as involving hypergam y he lays particular stress. 
The origin and nature o f  sub-castes he also dealt 
with, aptly illustrating the position b y  the Laungbarsa 
sub-caste o f  the Dhanuk caste, which in one place 
is strictly endogamous, in another in the same dis­
trict strictly exogamous, and in yet a third exogamous 
as regards one other sub-caste o f  Dhanuk but endo­
gamous as regards all others. Further, wherever it is 
exogamous it sometimes only gives girls to, som e­
times only takes them from , the same sub-caste o f 
Dhanuk. In  investigating civil conditions, Blunt 
contributed much inform ation on survivals o f  the 
levirate in various castes o f  the United Provinces, as 
well as comprehensive lists o f  the terms o f  relation­
ship and a brie f but very useful examination o f Hindu 
exogam y in general.

“ The Caste System o f  Northern India” , published 
in 1931, covers a good deal o f  the same ground as the 
Census Report, though there is much added material 
such as the im portant chapter on “ Caste and Islam ” . 
The book, however, is in one respect out o f  date for 
a book  o f  1931 in that it retains R isley’s dogma o f 
the civilized Aryan invader and the primitive savage 
Dravidian. I t  seems now much more probable, in 
view  o f  subsequent researches, that the Dravidian- 
speaking population was more advanced in the appar­
atus o f  civilized life than were the R igvedic invaders, 
and that the stories o f  contest between the enlightened 
invader and the black and noseless Dasyu were de­
rived from  the traditional inheritance o f  pre-Rigvedic 
inhabitants. Moreover, Stanley R ice ’s cogent correla­
tion o f  caste with taboo suggests a much earlier origin 
for that system than Blunt envisages, though he 
specifically avoided dogmatizing. Sir Edw ard Blunt’s 
researches, however, though they m ay not em body 
the latest ideas as to  the origins o f  caste, have p ro ­
vided us with one o f  the best o f  the very few  recent 
books which describe the facts o f  caste, and with 
much valuable material for its understanding ; on 
the score o f  this he has earned a definite and im portant 
position am ong the distinguished students o f  that 
unique nhenom enon. J . H .  H u t t o n .
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W e regret to  announce the follow ing deaths :
Sir Arthur E van s, F .R .S ., honorary keeper o f  

the Ashm olean Museum in the University o f  
O xford , the leading B ritish  authority  in the 
classica l archaeological studies, on  Ju ly  11, aged 
n inety  (see also N a t u b e  o f  J u ly  12, p . 46).

Sir W illiam  W illeox , m edica l adviser to  the 
H om e Office since 1919, on Ju ly  8. ■
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N E WS  A N D  V I E W S
Soviet Men of Science and the War

F o b . the second tim e in twenty-five years the whole 
world is plunged into war ; and already it has 
brought death to hundreds o f  thousands and disaster 
and unhappiness to  millions. Prof. P. Kapitza, in a 
broadcast from  M oscow on July  6, said that he was 
speaking in particular to British men o f  science and 
intellectuals and he reminded them that he had 
worked for some time in Cambridge under Lord 
Rutherford where he made numerous friends and 
carried away many pleasant memories. H e wished 
to discuss the relations o f  the W ar to  science and 
culture. The attitude o f  Fascism to  science is that 
o f  a w oodcutter who uses his axe to  disable people 
instead o f  to  cut w ood. I t  is actuated by  non ­
sensical theories leading to  the desire for a dominant 
race. This is the opposite to  the outlook o f  the 
Soviet Union, which is working for race equality and 
for the use o f  science and cultural achievement for 
the raising o f  the standard o f  living and the advance­
ment o f  knowledge. In  keeping with this the whole 
population shows the greatest interest in science. 
People in Great Britain often ask what is the attitude 
o f  the Soviet Union towards the man o f  science in 
his work. H e could say that he and his colleagues 
are encouraged, as in England, to  carry out what 
work they wish.

The Soviet people show great interest in British 
science and literature. W orks b y  Shakespeare, 
Bernard Shaw and Priestley are performed, and 
Dickens and Stevenson, to name but a few classical 
British authors, are w idely read ; and now  in the 
W ar all Soviet scientific workers are giving every 
support possible to  the struggle o f  the people to 
preserve their country and those things which are 
so dear to  them, as well as to liberate the enslaved 
peoples o f  Europe. W ith the British Empire and the 
United States they have a com m on enemy, 
Fascism, and he appealed to British men o f  science 
and intellectuals to collaborate with their Soviet 
colleagues with whom they have so many ideals in 
com m on.

New Building for the Soviet Academy of Sciences
B e f o r e  the outbreak o f  hostilities, the main 

building o f  the new home o f  the Academ y o f  
Sciences o f  the U .S.S .R . had been started on 
the K rim sky Em bankm ent o f  the Moscow River. 
The building was designed by  the Soviet architect, 
Prof. A . V. Shchusev, who recently stated that this 
w ould be one o f  the largest buildings in the Soviet 
capital— 755 ft. long, 328 ft. wide and 13lJ ft. high. 
The new building will house the presidium o f  the 
Academ y, twelve institutes, a library with a de­
pository for four million books, and tw o exhibition 
halls. One o f the features o f  the building is a round 
conference hall, 118 ft. in diameter, with com fortable 
seating accom m odation for a thousand persons.

Connected w ith each o f  the two exhibition halls will 
be a semi-circular auditorium seating a hundred and 
fifty persons and specially fitted for demonstration 
lectures.

Each o f  the twelve institutes to be housed in the 
new building will have a meeting hall, a hall with 
cinema apparatus, laboratories and reception rooms. 
I f  circumstances permit, the m ajor part o f  the con ­
struction work will be completed b y  1943, when the .  
presidium and the institutes o f  the Academ y will 
begin m oving into their new quarters. Alongside the 
main building will be erected a large depository for 
fifteen million volumes, and two museums— the 
H istory o f  the Earth and the H istory o f  Animal Life.

Large Aircraft for the R.A.F.
I t  has recently been revealed that twenty Boeing 

“ Flying Fortresses”  (B-17.C.type), all o f  which have 
been flown across the Atlantic, are now in service 
with the R oyal Air Force. The official R .A .F . title 
for these will be “ Fortress 1” . Further supplies o f  
an im proved design (B-17.E.) are under construction 
in the United States. These bom bers, the largest at 
present in service, have a span o f  104 ft. and a 
length o f  68 ft. They are equipped with four engines 
o f  1,200 h.p. each, supercharged, can maintain a 
speed o f  305 miles an hour at an altitude o f  25,000 ft., 
and have a ceiling o f  36,000 ft. W ith  speeds and 
heights o f  this order they can put up a reasonable 
defence against enemy fighters, and the problem o f  
providing them with fighter escorts is simplified as 
their performance is comparable to  that o f  their 
protectors. Particular attention has been paid to 
protective armament, the wide angle o f  fire over 
which the machine guns can traverse giving almost 
com plete cover in any direction.

The load carried b y  these machines is 5,000 lb. 
over a range o f  2,000 miles. This enables very large 
individual bom bs to  be carried, that are considered 
to be necessary for the destruction o f  certain types 
o f  targets not always susceptible to the effect o f  a 
similar total weight o f  smaller bom bs, carried in a 
number o f  machines o f  less capacity. Also there is 
the tactical advantage o f  the relatively smaller 
requirement in trained personnel needed for the one 
large machine. The Minister o f  Aircraft Production, 
Lieut.-Colonel Moore-Brabazon, recently announced 
in Parliament that although-these machines were 
the biggest in the world at the tim e they were made, 
we have now  under construction “ three types bigger 
than anything in Am erica” .

The Iraq Meteorological Service
T h e  fourth annual report o f  the D irector o f  the 

Meteorological Service o f  the Government o f  Iraq, 
for the year ending March 31, 1940, deals with a 
period during which a variety o f  causes operated to 
increase the difficulties in the w ay o f  the orderly
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developm ent o f  this infant service (Governm ent o f 
Iraq : Ministry o f  Defence : Meteorological Service. 
Annual R eport o f  the Director, N o. 4 : Year ending 
31st March 1940. Pp. 30. Baghdad : Governm ent 
Press, 1940). Measures taken in previous years to 
provide the m ost efficient service o f  inform ation 
about the existing and anticipated weather on the 
various air routes o f  civil aviation “ blossom ed and 
bore fruit towards the end o f  the year” , to quote 
the report, an achievement which practically coin­
cided in time with a reduced dem and for such in ­
form ation resulting from  reduced civil aviation on 
account o f  the W ar. In  addition there were the 
minor disturbances o f  continuity arising from  the 

• transfer o f  the service from  the administrative con­
trol o f  the Officer Commanding the R oyal Iraq Air 
Force to  the D irector o f  Civil Aviation and from  a 
change o f  directorship, although the latter did not 
occur until the fourth day o f  the last m onth o f  the 
period covered by  the report, when Mr. J. S. 
Farquharson relieved Mr. J. Durward, the first full­
time director.

But the greatest obstacle to progress in national 
meteorological organization remained, as in previous 
years, that o f  getting suitably educated staff o f  the 
right calibre willing to  take up the openings that 
becom e available in the expansion o f  such a youthful 
service. A  consequence o f  this was that several o f  the 
observatories were maintained single-handed without 
a day ’s respite— no mean achievement when the 
climate o f  Iraq is taken into consideration. The 
calling up for m ilitary service o f  some o f  the trained 
staff was a contributory cause o f this state o f  affairs. 
As regards the work o f  the Service, the report shows 
that a large part o f  this consisted in the carrying 
out, in spite o f  the obstacles just referred to, o f  a 
fixed scheme o f  distribution o f  inform ation for the 
benefit o f  aviation, and supplying answers to  various 
climatological inquiries. In  addition, the first three 
o f  a series o f  non-routine publications described as 
“ Occasional Publications”  were completed. O f these 
the first and third dealt with climatological statistics 
— principally m onthly mean temperature and rain­
fall— while the second was concerned with administra­
tive regulations.

Expansion of Electrical Industries in Canada
Mb . J ohn R . R e a d , president o f  the Canadian 

Westinghouse Co., L td ., gave an interesting broad­
cast in Canada on the vital part being played by  the 
Canadian electrical industries in the war effort (Bull. 
H ydro-E lectric Power Commission o f  Ontario). He 
stated that the Canadian worker has more electrical 
energy to  call upon than anyone else in the world 
except the Norwegian. More than 80 per cent o f  the 
power used for all purposes in Canada is electric 
power, and to-day the electrical plants o f  the 
D om inion can produce some nine m illion h.p., more 
than five times the amount o f  electric power which 
was available for the service o f  Canadian industry 
during the W ar o f  1914-18.

Enormous supplies o f  power and power equipment 
are required in the manufacture o f  explosives.

Because Canada has the power available, a total o f  
106 million dollars is being expended in creating 
great chemical and munitions plants in various parts 
o f  the country. A  large new aluminium plant is now 
being constructed in Canada, representing an invest­
ment o f  about fifty  m illion dollars, and capable o f  
producing when completed enough aluminium a year 
for the construction o f  about fifty  thousand military 
aeroplanes. This will be an installation o f  700,000 h.p.

I t  is much the same story with respect to  all those 
other metals vital in war— gold, copper, nickel, lead 
and zinc. Alm ost one tenth o f all the electric power 
used in Canada is employed by  the mining industry. 
Am ple power supplies have made it possible for the 
mines to  increase their production to  meet war needs. 
One o f  the very striking differences between the 
present W ar and that o f  1914-18 relates to com m uni­
cations. Since 1918, the whole new world o f  radio 
has emerged, and radio equipment makes possible 
the constant co-ordination o f  m ilitary action. Radio 
is also a vital link in the national life. Already 
scientific men o f  the industry have m oved far in the 
fields o f  television, facsimile transmission, electron 
optics and extremely high frequencies. More than
60,000 Canadians are engaged in the electrical in­
dustry. Their wages and salaries amount to more 
than one hundred and ten m illion dollars a year. 
The electrical industry o f  Canada well realizes the 
task which war imposes, the duty which it owes to 
dem ocracy, to  Canada, and to the ideals o f  its 
founders.

The Gas Industry in War-time
T he seventy-eighth general meeting o f the Institu­

tion  o f  Gas Engineers was held in London on June 11 
under the presidency o f  Mr. George D ixon  o f  N ot­
tingham. A t the luncheon Mr. Oliver Lyttelton, 
then president o f  the Board o f  Trade, and Sir Peter 
Ben nett, o f  the Ministry o f  Aircraft Production, 
spoke in complimentary terms o f  the resilience o f  
the industry and its valuable services under present 
war conditions. The technical business consisted in 
the discussion o f  a symposium in “ The Gas Industry, 
1941 and A fter” — nine short papers on topics o f  
current interest and importance. These revealed a 
strong m ovem ent for reorganization and administra­
tive concentration o f the industry which it is felt 
consists o f  an excessive number o f  producing and 
distributing units. The number o f  standards o f  
calorific value is excessive, with consequent undue 
multiplication in patterns o f  appliance and their 
cost. The success o f  grouping small undertakings 
and the establishment o f  ‘gas grids’ in promoting the 
freer use o f  public gas supply was taken as an example 
to follow. There are obstacles to  reorganization in 
an old industry consisting o f  numerous and som e­
times small local units. If, however, desirable 
changes are not undertaken spontaneously, it was 
suggested that they might be enforced b y  national 
action to  meet urgent and national needs. Coal 
carbonization industries with their production o f  
liquid fuel may, under post-war econom ic conditions, 
acquire a new and greater importance.
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Road and Rail Transport in India
A n article b y  C. N . R . R au in Current Science o f  

March on “ The Co-ordination o f  R oad  and Rail 
Transport”  reviews recent experience o f  transport 
in the Em pire both  before and during the W ar, with 
special reference to India, and endeavours to  indicate 
basic principles o f  service which should determine 
both the choice and organization o f transport. D is­
cussing the handicaps under which rail transport 
generally labours, Mr. R au considers that the plea 
for a ‘square deal’ for the railways is well founded. 
H e suggests that investigation is still required to 
determine how  far co-ordination o f  inland transport 
can meet the recognized ideals o f  service, whether in 
the transport o f  goods or passengers, or from  the point 
o f  view o f  operating efficiency and safety, and indicates 
that both  road and railway transport services might 
explore the field o f  public relations much more 
thoroughly. Emphasizing the im portance o f  co ­
ordination, once it is clear as to  the types o f  traffic 
best suited for one form  or other o f  transport, he 
suggests that legislative or Governm ent control, 
w ithout nationalization, could with a judicious road 
policy, so shape the transport system o f  India that 
the two methods w ould work as com plem entary 
units, each perform ing the work best suited to  itself 
and rendering the best service to the com m unity.

The value o f  agreements between the tw o systems, 
o f  mutual recognition, and the organization o f  road 
transport with reference to  railway stations, for 
example, b y  the use o f  railway stations as bus 
termini, the interavailability o f  tickets, publicity  o f  
one service on the other, the application o f  “ undue 
preference”  and “ com m on carrier”  clauses to  both  
systems, are am ong concrete suggestions advanced for 
the prom otion  o f  efficient transport in India, as well as 
consideration o f  the establishment o f  an organization 
under joint auspices, entrusted with the task o f  
collecting, analysing and collating all relevant in form ­
ation in regard to  problem s o f  com m on interest. 
R oad  operating statistics should be published on the 
same lines as railway statistics, and the State should 
insist on  the organization o f  road haulage on the 
lines adopted b y  the railways, so that the tw o 
systems can negotiate on an equal footing and share 
the benefits o f  any co-ordination schemes.

Diesel-Electric T u be  Locom otive
T h e  London Passenger Transport Board is utilizing 

parts o f  old  railway coaches from  the “ Central L ine”  
o f  the underground system for building at its A cton  
works Diesel locom otives for hauling ballast and 
maintenance trains, or for emergency use in the 
‘tubes’ . These duties are a t present perform ed by  
tank-type steam locom otives. I t  is arranged to 
collect current from  the live 600-volt track rail, or 
be propelled by  its self-contained generating set as 
circumstances m ay require, and it is capable o f  
hauling a 600-ton train on the level or one o f  300. 
tons up a 1 in 34 gradient. The length o f the vehicle 
is 67 ft., its w idth 8 ft. 2 in., its height 9 ft. 5 in., 
and the tare weight in running order is 62 tons
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12 cwt. According to  the Electrical Review  o f  M ay 16, 
only the oil engine and generator with some switch- 
gear had to  be purchased in fabricating the train. 
The passenger compartments o f  two old driving cars 
were cut off, leaving the equipment compartments 
with m otors and driver’s cabs ; these were joined 
together. The locom otive can ‘be controlled from 
either end. Its engine is o f  the Petter ‘superscavenge’ 
airless injection, two-stroke cycle, cold starting type. 
The six cylinders develop 506 b.h .p . at 675 r.p.m . 
The engine is started b y  means o f  compressed air at 
350 lb. per sq. in. The generator, which was made 
by  the Brush Electrical Engineering Co. Ltd., is a 
level-compounded shunt machine with a continuous 
rating o f  750 amp. at 450 v. The traction equipment 
consists o f  two series-parallel sets w ith automatic 
relay controlling notching.

Control o f  Pig Raising
C. P. M cM e e k a n  has furnished what, in view  o f  

the present food  situation, should prove a valuable 
analysis o f  the growth and development o f  the pig 
with special reference to  carcass quality characters. 
The five parts (J . Agri. Sci., 30, 1940; 31, 1941) 
with their appendixes have been conveniently issued 
together. The aim o f  the work is to provide a base 
from  which to control the raising o f  pigs as meat- 
producing animals. I t  is, therefore, particularly 
concerned with the effects o f  nutrition upon not only 
the growth and size o f  the pig as a whole but also 
upon the quality o f  the meat produced. The author 
admits that the term ‘meat quality’ is not possible 
o f  exact definition in a form  capable o f  universal 
application, but some approximation can be made 
thereto. O f course it will vary with the use to which 
the meat is to  be put and also with the local tastes 
and requirements. The bulk o f the memoir is naturally 
concerned with the statement o f  a number o f  experi­
ments and an analysis o f  their results, but general 
ideas are not overlooked and the work concludes 
with a review o f  the main principles that emerge 
and their wider application even to  human beings.

British Natural History
D e s p i t e  the increasing difficulties and demands 

upon the spare-time, amateur as well as professional, 
natural history continues in Great Britain. The 

, summer Bulletin of the British Em pire Naturalists' 
Association  records the continuance o f branch 
activities at Bournemouth, Merseyside, Derbyshire, 
North Cotswold, London, Manchester and Lancaster ; 
in fact on ly two branches have closed since the out­
break o f  war. 1941 field records include the first 
definite nesting o f  the fulmar on St. Bee’s Cliff, 
Cumberland ; Bewick’s swans and a green sandpiper 
on spring passage in Lancashire ; a fire-crest at 
Stanmore, Middlesex,.on April 6 ; siskins at Farnham, 
Surrey, April 30, and a bird migration survey over 
twelve counties. The 1940 edition o f  the Burton- 
on-Trent Natural H istory and Archaeological Society 
records has appeared and directs attention to  the 
opportunity for studying the changes the war-time 
felling o f  woods will have upon bird, plant and insect 
life.
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The Merseyside Naturalists’ Association is shortly 

publishing its new book on the birds o f  west Lanca­
shire and west Cheshire ; the Blackburn Naturalists’ 
Field Club reported a record attendance, averaging 
tw o hundred, at its indoor evening meetings last 
winter, and the recent summer meeting o f the North- 
East Lancashire Naturalists’ Union at Darwen was 
very well attended. The Thunder Census Organiza­
tion is carrying on its work and has just issued its 
fifth annual report from  Langley Terrace, Oakes, 
Huddersfield, and particulars o f  trees struck by  
lightning are being collected. The Liverpool Botanical 
Society is continuing its field work for the publication 
o f  its “ Flora o f South Lancashire”  and the North o f 
England Zoological Society, Chester, has made its 
m onthly journal the organ for reporting the activities 
o f  other zoological collections since the Animal and 
Zoo 'Magazine o f  the London Society suspended 
publication, and London, D udley and Maidstone 
Zoos contribute to  the June issue.

Medicine in Saint-Simon’s “ Memoires”
I n a recent paper on this subject (Proc. B oy. Soc. 

M ed., 34, Sect. H ist. Med. 31 ; 1941) D r. J. D. Rolles- 
ton  claims that this work, which covered twenty-one 
years o f  the reign o f  Louis X I V  and eight years o f  
the Regency, contained m any passages o f  medical 
interest, though they had received little attention 
from  m edical historians. They could be classified 
under the headings o f  prevalent diseases, portraits 
o f  contem porary doctors and miscellaneous topics. 
Sm all-pox was b y  far the m ost frequent o f all the 
diseases m entioned by  Saint-Simon, and its prevalence 
am ong roya l personages and courtiers was a striking 
p roo f o f  the efficacy o f  Jenner’s discovery, as since 
that tim e the disease was almost unknown among 
the upper classes in whom conscientious objectors 
were rare. Am ong chronic infections described in the 
“ M emoires”  syphilis undoubtedly held the first place 
and claim ed several courtiers o f  both  sexes among its 
victims. M any eases o f  lung disease, probably o f  a 
tuberculous nature, are also mentioned. As might be 
expected owing to  their indulgence in highly n itro­
genous diet, large consum ption o f  alcohol and lack 
o f exercise, a great number o f courtiers as well as 
Louis X I V  suffered from  gout. Several examples o f  
nervous and mental diseases as well as alcoholism and 
cancer are also alluded to b y  Saint-Simon. O f the 
thirteen surgical operations mentioned five were for 
stone in the bladder and four for fistula in  ano, a 
com plaint which, after the operation on Louis X IV , 
becam e as fashionable as appendicitis did more than 
tw o centuries later after the operation on Edward V II.

The “ M emoires”  also contain brief indications o f 
three diseases— achondroplasia, spondylitis deformans 
and haemophilia— long before they were described in 
scientific medicine. As regards his attitude towards 
the m edical profession, Saint-Simon, like many other 
distinguished laym en before and since his time, did 
not appear to  have a liking for doctors, as is shown 
by  the frequency with which he declared that they 
had not understood the nature o f  the disease which 
they were treating. On the other hand, he was 
unsparing in his eulogies o f  individual doctors, such

as F ag on , Louis X I V ’s physician, Mareschal, his 
surgeon, and Hyghens, the king o f  Spain’s physician 
who attended Saint-Simon during his attack o f  small­
pox . The miscellaneous topics o f  medical interest 
m entioned in the “ Memoires”  include longevity, 
sexology , spas, poisoning, post mortem examinations 
and the illnesses o f  Louis X IV .

History of Endocrinology
I n a recent paper on this subject read before the 

Section o f  the H istory o f  Medicine o f  the R oyal 
Society o f  Medicine (Proc. Roy. Soc. M ed., 34, 303 ; 
1941) Dr. A . P. Cawadias said that three periods 
could be distinguished in the historical development 
o f  endocrinology. The first was the descriptive 
period, the second was one o f  analytic endocrino­
logy and the third or contemporary period was that 
o f  synthetic endocrinology. The first description 
o f  endocrine diseases was given long before there 
was any accurate knowledge o f  endocrine physiology, 
being found in the writings o f  Hippocrates, who 
studied hypo-orchidism  and climacteric hypo- 
ovarism. Only after some advance was made in the 
knowledge o f  glandular physiology, however, were 
endocrine diseases introduced into nosography. The 
earliest o f  these was hypothyroidism , studied b y  T. 
Curling in 1850 and later b y  C. H . Fagge in 1871 and 
Sir W illiam Gull in 1873. Hypo-adrenalism was 
described b y  Addison in 1855, when endocrine noso­
graphy first made a real start. A  notable advance 
in the history o f  endocrine diseases was made by 
the introduction o f  endocrinotherapy. This began 
with Brown-Sóquard in 1889, reached a notable 
peak with the introduction o f  thyroid organotherapy 
by  G. R . Murray in 1890, and developed intensively 
in recent years, outstanding events being the intro­
duction o f insulino therapy by Banting in 1921, o f  
the various sex hormones and o f  cortin.

The Wyperfeld (Mallee) National Park
T h e  Mallee National Park in Victoria, known as 

“ W yperfeld” , an account o f  which appeared in 
N a t u r e  o f August 12, 1939, p. 272, has received a 
substantial addition o f 51,840 acres, owing to the 
far-sighted action o f  the acting premier o f  Victoria, 
Mr, Lind. This makes a total area o f  138,700 acres. 
The land added, known locally as the “ Desert” , is 
useless for purposes o f  production, but contains the 
mound builder, known as the ‘Iowan’, and is a 
feeding-ground for birds. The Park is situated in 
the most arid part o f  the State with a capricious 
rainfall o f  9 in. and great evaporation. In  spite o f  
this dryness it is well stocked with birds o f  the 
cockatoo and parrot family, also lowans and emus. 
It  also contains a number o f  black-faced kangaroo. 
There is at present only one well in the area, and 
exactly where these animals get the necessary water 
is not known. The trough at the well is used by  some 
o f  the birds and by  bees, but so far the kangaroos 
have not been seen to  use it. A  somewhat similar 
problem  o f  water supply can be seen in the Egyptian 
Desert bordering on the Mediterranean which, 
whereas it is lifeless in the day-time, is stocked with 
jerboas and various reptiles at night.

Ju l y  19, 1941, vol. ms
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A  Matrix Machine
W i t h  the growing application o f  matrix algebra, 

especially in the factorial analysis o f  psychological 
data, there is an increasing demand for a machine 
that will mul tiply matrices. Such a machine has now 
been produced in the United States by  the Inter­
national Business Machines Corporation, assisted by 
a research grant from  the Carnegie Foundation, and 
is described in  Psychometrika (5, 289 ; 1940). It
uses an electric circuit in which one set o f  connexions 
is made by  special marks on record sheets, one for 
each row in the first m atrix, and the other set by 
plug wires corresponding to  a colum n o f  the second 
matrix. The product o f  a m atrix with any number 
o f  rows and up to 15 columns b y  a second m atrix 
consisting o f  a single colum n is thus found, the 
results being read off on a meter. I f  the second 
m atrix has m ore than one column, one colum n at 
a tim e is dealt with. The machine is in use in the 
psychological laboratory o f  D r. L . L . Thurstone o f 
Chicago, and the results appear to  be accurate to 
two significant figures.

The International Seismological Summary
T h e  International Seismological Summary for the 

second quarter o f  1934 has just been received. I t  
contains the determinations o f  144 epicentres by  the 
workers at Oxford, from  all the available evidence 
sent b y  seismological observatories throughout the 
world. Sixty-two o f  these epicentres are new and 
eighty-two are repetitions from  old epicentres, again 
showing the tendency o f earthquakes to  recur. 
Fifteen o f  the earthquakes have deeper focus than 
normal and one on June 29, 1934, at 8h. 25m. 20s.
G.M.T.,hasa calculated focus 0T06 o f  the earth’s radius 
below  normal, which is at a greater depth than that 
o f  any earthquake previously treated in the summary. 
The epicentre o f  this shock was at 6T°S., 123'4°E., 
which is in the Banda Sea close to and im mediately 
east o f  the tow n o f  Baoebaoe in the island o f  Celebes 
in the D utch East Indies. : The area is well known to 
be frequented b y  deep focus earthquakes. In  view 
o f  the accuracy with which the epicentre is known, 
the numerous data have been used to  extend a table 
o f  corrections which m ay be applied to  epicentral 
distances to produce agreement between observed 
and calculated times o f  the P  wave.

Society o f  Chemical Industry
A t  the sixtieth annual meeting o f  the Society o f  

Chemical Industry,-held on July 8, Dr. W . Cullen, 
the well-known consultant in chemical and m etal­
lurgical engineering, was elected president in succession 
to Prof. J. C. Philip, who has occupied the post for 
two years. According to  the Council’s report, mem ber­
ship at the end o f  1940 stood at 3,920, a decrease o f  
only 77 on the total for the previous year ; since 
then, however, m any hundreds o f  new members 
have joined the Society, a reflection no doubt o f  the 
expanding chemical industry o f  Great Britain. The 
Society’s Medal, the oldest o f  its distinction, has 
been awarded to  Sir R obert Pickard, director o f 
research for the British Cotton Industry Research
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Association at the Shirley Institute, who delivered 
an address on “ The Influence o f  Science on National 
L ife” . The Society is to  be congratulated on success­
fully overcom ing the difficulties created b y  two 
enforced evacuations b y  its offices.

Announcements
P r o e . F. A . L i n d e m a n n , who had been created a 

baron (see N a t u r e , June 21, p .  772), has taken the 
title o f  Baron Cherwell, o f  Oxford in the County o f 
O xford.

L o r d  H o r d e r  has been appointed by  the Minister 
o f  F ood  to be his personal adviser on medical aspects 
o f  food  problems.

T h e  first Charles Chree Medal and Prize o f  the 
Physical Society will be presented to  Prof. S. Chap­
man, professor o f mathematics in the Imperial 
College o f  Science and Technology, on July 25. Prof. 
Chapman will deliver an address on (1) Chree and 
his work on geomagnetism ; (2) geomagnetic time
relationships; (3) the future o f  world magnetic
surveying.

Pr o p . J. B. Conant, president o f  H arvard Univer­
sity, was elected an honorary fellow o f the R oyal 
Society o f  Edinburgh at a meeting held on July 7. 
A t the same meeting the Gunning Victoria Jubilee 
Prize for the period 1936-40 was presented to  Sir 
James Irvine for his distinguished contributions to 
organic chem istry ; and the Makdougall-Brisbane 
Prize for the period 1938-40 to  Mis. E . L. Ince, on 
behalf o f  her husband, the late Dr. Edward Lindsay 
Ince, for his papers on “ The Periodic Lame F unc­
tions” , published in the Proceedings o f  the Society.

T h e  Edinburgh Association for Sending Medical 
A id  to Foreign Countries this year celebrates the 
centenary o f its foundation.

T h e  following appointments and prom otions 
in the Colonial Service have recently been made : 
B. de L. Innis (agricultural superintendent, Gold 
Coast), assistant botanist, British W est Indies, 
Central Sugar Cane Breeding Station, Barbados ; 
J. T . Purvis (senior assistant livestock officer), 
agricultural officer, Tanganyika Territory.

T o  prom ote the interests o f science in the south o f 
the United States, a new Southern Association for 
the Advancem ent o f  Science has been organized. Dr. 
George D . Palmer o f  the University o f  Alabama, who 
served as president during the organizing period, is 
now secretary-treasurer. Dr. G. H . B oyd o f  the 
University o f  Georgia is president-elect. In  addition 
to the encouragement o f  scientific research in general 
and its application to  problem s o f the South in 
particular, the declared objectives o f  the new Associa­
tion include the setting up o f a roster o f  Southern 
research talent available n ot only for specific southern 
problem s but also for possible contributions to 
national defence.
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LETTERS TO THE EDITORS
The Editors do not hold themselves responsible fo r  opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for  this or any other part o f  N a t u r e . N o notice is taken of anonymous communications.

Tastes of Oxygen and Nitrogen at High Pressures
W h i l s t  carrying out experiments on behalf of 

Adm iral Sir M. E . Dunbar-Nasm ith’s Physiological 
Sub-Committee for saving life from  sunkensubmarines, 
we and other subjects have had occasion to  breathe 
oxygen, air and other gas mixtures at high pressures.

W hen oxygen was breathed at 6 atmospheres, 
several subjects noticed a peculiar taste, which was 
enhanced at 7 atmospheres. None o f  them  noticed 
it at 3 atmospheres. The taste is both acid and sweet. 
Tw o subjects described it as “ like dilute ginger beer” , 
and “ like dilute ink with a little sugar” . I t  was felt 
unevenly, by  one subject mainly on the back o f  the 
tongue, by  another beneath it. In  one case it per­
sisted for some minutes after ceasing to  breathe 
oxygen. I t  m ay be remarked that although oxygen 
is a convulsant at such high pressures, it can be 
breathed w ith com plete safety for long enough to 
taste it.

In  air at 10 atmospheres, and sometimes even at 
8 atmospheres, a number o f subjects reported a taste 
which is variously described as harsh, metallic, and 
indefinable. I t  is certainly not due to  oxygen, and 
one subject who tasted it regularly in air did not do 
so when mixtures in which the nitrogen o f  air had 
been replaced b y  helium or hydrogen were breathed 
at 10 atmospheres. W e therefore attribute it to 
nitrogen.

N ot all subjects reported these tastes. This was 
probably often due to  the fact that other sensations 
were distracting them, and to  the narcotic effect o f  
nitrogen at high pressures. However, one subject 
who was repeatedly on the look-out for both  tastes 
has never tasted nitrogen, and on ly tasted oxygen 
very  faintly at 7 atmospheres. His sense o f  taste is, 
however, poor as a result o f  cerebral concussion.

W e conclude that the taste threshold for oxygen 
lies below  6 atmospheres and for nitrogen below  8, 
in about half o f  the persons tested. So far on ly one 
person has reported an abnormal smell, in compressed 
air, but perhaps oxygen and nitrogen m ay have 
smells at still higher pressures.

I t  is clearly inaccurate to  describe a gas as in­
odorous and tasteless. On the contrary, m ost or all 
gases m ay be expected to  display these properties at 
sufficiently high pressures, just as they liquefy at 
sufficiently low  temperatures. W hether men can sur­
v ive  the pressure under which, say, hydrogen develops 
a  taste or smell is, o f  course, as yet unknown.

W e have to  thank the Adm iralty and Messrs. 
Siebe Gorman and Co. for making this research 
possible.

E . M. Ca se .
J. B. S. H a l d a n e .

187 Westminster Bridge Road,
S .W .l.

Ascorbic Acid and Resistance to Low 
Oxygen Tension

I n  an article published in the Lancet o f  June 28, 
Stewart, Learmonth and Pollock  record experiments 
which show that the intravenous administration o f 
ascorbic acid prolongs the life o f  cats after severe 
haemorrhage. They suggest that ascorbic acid 
secures a more adequate supply o f  oxygen to the 
tissues.

Experiments which have been carried out in this 
Institute by  Dr. B. G. B. Lucas, in an attem pt to 
make oxygen more available to  the tissues o f  animals 
subjected to low atmospheric pressures, have yielded 
similar results. Both  methylene blue and ascorbic 
acid, administered intraperitoneally, have been 
found to  increase the resistance o f  mice and rats to 
low oxygen tensions. A  mouse, injected with m ethyl­
ene blue or ascorbic acid, m ay survive a number o f  
consecutive exposures to atmospheric air at a pressure 
o f  120 mm. mercury, while, on each occasion, an 
untreated com panion succumbs.

J . M. P e t e r s o n .
Physiology Institute,

Newport Road,
Cardiff.
Ju ly  3.

Pharmacological Classification of Steroid Hormones*
U p to  the present, the physiological classification 

and terminology o f  steroid hormones was based 
either on one o f  their outstanding actions ( ‘cestrogens’ , 
‘progestins’ ) or on their source o f  origin (‘corpus 
luteum horm one’ , ‘adrenal cortical horm one’ , ‘testis 
horm one’ ). Such a classification is no longer possible, 
since we know, for example, that ‘testis horm ones’ 
m ay originate in the adrenal cortex and m ay exert 
‘oestrogenic’ actions. In  spite o f  the considerable 
overlapping between the physiological actions o f  the 
steroid hormones, they can and must be classified 
into certain groups. It  is felt that the best solution 
o f  the problem  is to  classify the steroid hormone actions 
according to the degree to which they are able to imitate 
or substitute fo r  the function o f a certain endocrine 
gland. Accordingly these groups m ight be given 
names reminiscent o f  the glands and yet indicating 
that this does not im ply that such glands are the 
on ly source o f  the hormone.

Thus progesterone imitates the action o f  a corpus 
luteum and oestradiol that o f  an active follicle even 
though these hormones m ay originate from  cells 
other than those o f  the corpus luteum and the ovarian 
follicle respectively. The grouping o f  the steroids 
into oestrane, androstane and pregnane derivatives is 
a satisfactory basis for the classification o f  their

» Abridged.



N A T U R E 85

chemical properties. As a designation for the whole 
groups o f hormones having a structure reminiscent o f 
the sterols, Callow and Y oung1 suggested the name 
o f  ‘steroid’ which has generally been accepted. The 
Greek ending ‘o id ’ derived from  eiaog meaning form, 
has often been used in pharm acology to  designate 
compounds similar in their actions to  those described 
by  the work preceding this ending (for example, 
toxoid). Accordingly, the four main types o f  steroid 
hormone-like actions might be described as corticoid, 
luteoid, folliculoid and testoid. Thus without intro­
ducing any essentially novel terms, we could classify 
the steroid hormones into four main pharmacological 
groups according to the principles mentioned above :

Corticoid =  having activity o f : cortin, adrenal
cortical hormone, principle maintaining life o f 
adrenalectomized animals, etc.

Luteoid =  having activity o f : progestin, corpus 
luteum hormone, progesterone, luteine, (5-hormone, 
kythine, luteohormone, corporin, relaxin, m ucifying 
hormone, luteocrinine, etc.

Folliculoid  =  having activity o f : cestrin, oestro­
genic hormone, feminine, gynsecogenic hormone, 
menformon, folliculin, a-hormone, follicular hormone, 
female horm one, etc.

Testoid =  having activity o f : androkinin, male
hormone, testis hormone, androgenic hormone, etc.

I t  m ay incidentally be mentioned that the term 
‘cortin ’ has now lost its original meaning as a generic 
term for adrenal cortical hormone activity since 
Hartman et al.~ now distinguish between the “ vital 
factor, cortin”  and the “ sodium factor” . This means 
that desoxycort.icosterone acetate is both  a ‘cortin ’ 
and a ‘sodium factor’ , while some o f  H artm an’s 
cortin  preparations are apparently devoid o f  the 
latter activity. I f  this type o f  subdivision were 
carried over to the group o f  the testoids, androsterone 
w ould have to  be called prevailingly a ‘prostate 
factor’ and testosterone a ‘seminal vesicle factor’ . 
Subdivision carried to  this degree is o f  no particular 
value as it eventually leads to  the mere statement o f  
single characteristics which can much better be done 
b y  the generally accepted practice o f  merely stating 
the degree to  which the compound has ‘m etrotropic’ , 
‘m am m otropic’ , ‘renotropic’ , pituitary-enlarging, life- 
maintaining, etc., ability. W hile the determination 
o f  all these activities is evidently o f  im portance, it is 
felt that for the reasons mentioned above, the single 
action can be used as a basis for a classification. On 
the other hand, the classification suggested in this 
note has none o f  these deficiencies, and the proposed 
group names are equally applicable to  artificial com ­
pounds and true horm ones. I t  is hoped they will 
prove useful at this tim e when so much w ork is done 
on a m ultitude o f  new ly synthetized steroid com ­
pounds with horm one activity.

Departm ent o f  Anatom y, H ans Se l y e .
McGill University,

Montreal.
June 16.

1 Callow, R . K., and Young, F. G., Proc. Roy. Soc., A, 157, 194 (1936).
2 Hartman, Frank A., Spoor, H . J., and Lewis, 1L. A ., Science, 89'

204 (1939).
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Nomenclature of Pituitary Autacoids
T h e  nomenclature o f  pituitary autacoids is un ­

satisfactory, and current term inology with reference 
to  those o f  the anterior lobe is particularly at fault. 
The terms thyrotropic and gonadotropic are in 
general use. These terms are misleading. The Greek

word rpo7roę or rpomf) means a turn, return, or 
turning about and the verb Tp emo from  the same 
root can be used transitively to  signify direct or 
guide.

W e have long-established precedent for this root 
in current biological literature. The phototropic or 
geotropic behaviour o f  a plant signifies that it turns 
towards or away from  light or the centre o f  the 
earth. The same words have also been used to 
describe the behaviour o f  an animal when it moves 
to  or from  a source o f  light or the earth’s centre. 
Students o f  animal behaviour have very  properly - 
recognized that this is inconsistent with scientific 
usage. Consequently they have substituted photo­
taxis and geotaxis.

Dr. A . S. Parkes has suggested the use o f  the 
term gonadotrophic instead o f  gonadotropic1. The 
meaning o f  the Greek root o f  the suffix trophic would 
indicate that the horm one feeds the gonads. This is 
far from  certain and it is possible to choose a more 
appropriate root which can be applied to all the 
activities o f  the pituitary gland. It  is certain that 
there is som e physiological connexion or link between 
the specific activities o f  the anterior lobe and the 
thyroid, gonads, etc.

One Greek w ord which meets our requirements is 
8 sorgo g, which means a bond, fetter, or link. This 
suggests the following term inology for the anterior 
lobe autacoids :

(1) thyrodesm ic (thyrotropic)
(2) blastodesm ic or growth-promoting
(3) oodesmic or follicle-stimulating
(4) xanthodesm ic (luteinizing)
(5) androdesmic or testicle-stimulating
(6) galactodesm ic (galactogogue)
One objection  to  the items o f  this list is that

growth-prom oting is sufficiently explicit. For those 
who prefer native words to  international terms, 
thyroid-stimulating is certainly better than th yro­
tropic.

Existing term inology o f the posterior lobe autacoids 
is not open to  the same objections. The term  oxytocic 
is not inherently inconsistent with established usage 
o f Greek affixes. Still, it is open to  the criticism  that 
it contains no fam iliar root which suggests its 
meaning. F or the English-speaking scientific worker, 
uterine stimulant is therefore a better term  than 
oxytocic activity. From  every point o f  view  H ogben ’s 
melanophore stimulant is preferable to chromatropic. 
Until it is possible to  distinguish between the sub­
stances responsible for melanophore stimulation and 
erythrophore stimulation the adjectives melanodesmic 
and erythrodesmic might be appropriately used. 
Pressor substance is sufficiently explicit from  the 
point o f  view  o f the English-speaking w orld and is 
in accordance w ith international usage. So also is 
the term  anti-diuretic. F or those who prefer a uniform 
nomenclature, I  suggest the follow ing :

(1) hsemodesmic (pressor)
(2) splanchnodesmic (oxytocic)
(3) (a) melanodesmic (b) erythrodesmic
(4) nephrodesm ic
(5) leucodesmic (the at present hypothetical “ W ’ ’

substance o f  H ogben  and Slome).
Natural H istory  D epartm ent, F . W . L a n d g r e b e .

U niversity o f  Aberdeen.
June 23.

1 NATURE, 141, 3 6, 73 (1 9 33 ).

1 gonado- 
desmic
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A Possible New Cure for Acarine 
Disease of Honeybees

A c a r in e  disease, sometimes still known as ‘Isle 
o f  W ight disease’ , as its name implies is caused by  
the invasion b y  the mite Acarapis woodi o f  the 
thoracic tracheae o f  the adult honeybee. Although 
no longer epidemic, this com plaint still causes the 
complete destruction o f  m any colonies o f  bees annually 
and the serious weakening o f  m any others.

To kill the mites inside the tracheae o f  an infected 
bee, som e volatile substance which exerts a marked 
differential tox icity  upon the bee and A . woodi would 
appear necessary. U p to  the present a small number 
o f  substances or mixtures has been found to  have 
properties tending towards the desired objective. 
These have not, however, been found to  be entirely 
satisfactory. W ork  has therefore been carried out 
here during the last two and a h alf years in an attem pt 
to  find a volatile material which kills A . woodi in 
the tracheae o f  the honeybee, does not harm the adult 
bees or their brood, and is simple and cheap to  apply. 
Many substances were tested with varying degrees o f  
success and it has been found that the vapour o f 
terpineol, a heavy faction o f  crude pine oil, gives the 
results desired, being highly toxic to  A . woodi but 
harmless to  bees. In one experiment twenty-five 
bees which were heavily infected were subjected to  
the vapour o f  terpineol for five days and, at the end 
o f  this period, all the mites were found to be dead, 
whereas tw enty control bees were all found to  contain 
m any live mites.

Experiments are now being conducted to  determine 
a simple and satisfactory m ethod o f  administering 
terpineol to  a colony o f  bees.

I t  is hoped that the results obtained with this sub­
stance w ill be published in full in the near future.

C. G. B tjtler .
Bee Department,

Rotharosted Experimental Station,
Harpenden.

June 20.

Production of Electron Pairs
Som e  tim e ago we described a  m ethod1 for cal­

culating rigorously (neglecting screening) the cross- 
section for production o f  electron-positron pairs in 
the field o f  a nucleus b y  a beam  o f  y-rays. This 
m ethod also gave the energy distribution o f  the 
electrons or positrons. Results were given for lead, 
atom ic number Z  =  82, for y-rays o f  energies 
/tv =  5 m e2 and 3 m e2, and were in reasonably good 
agreement with experiments on pairs produced in

thin foils. Calculations have now been made for 
Z  =  54, /tv =  5 me2, to  enable direct comparison to 
be made with W ilson chamber experiments on xenon 
and iodine. The final results contain about 20 per 
cent o f  (additive) extrapolated terms and should be 
accurate to about 10 per cent. The old calculation 
for lead has been extended and a small error corrected : 
the revised figures are given below.

The values o f  a, the cross-section per atom  for 
absorption b y  pair production b y  y-rays o f  energy 
5 me2, for atomic numbers 82 and 54 are given in 
the table, together with the values calculated on the 
B om  approxim ation2. The values o f  E +  — E — are 
also given, where E +  and are the average energies 
o f  the positron and electron respectively.

Ju l y  19, 1941, vol. hs

z 54 82
o x 1 024 1-1 3-0
a x 1024 (Born) 1-1 2*5
(A'+ — EJ)Jmc% 0*27 0-51

The energy distribution o f the pairs produced b y  
radiation o f energy 5 me2 is shown in the accom pany­
ing figure. The abscissae are electron-energies in units 
o f  me2 and the scale o f  the ordinates is arbitrary, the 
curves being adjusted to  have the same area. Curves 
I, I I  and I I I  are respectively for Z  =  82, Z  — 54 
and the B om  approxim ation. Curves I  and II  
theoretically tend to  a finite lim it for zero energy o f 
the electron, but these values have not been calculated.

J . C. J a e g e r .
University o f  Tasmania,

H obart.
M ay 28.

1 Jaeger and Hulme, Proc. Roy. Soc., A, 153, 443 (1936). See also
N a t u r e , 137, 781 (1936).

2 Bethe and Heitler, Proc. Roy. Soc., A, 146, 83 (1934).

Thin Glass for Microscope Cover-Slips
M icro sco pists  will note with interest and appre­

ciation the recently recorded centenary o f  the pro­
duction b y  Messrs. Chance Brothers o f  thin glass for 
m icroscopic purposes1.

There is good reason to  believe that the production 
o f  this glass was due to  the insistent and increasing 
demand b y  the early members o f  the R oyal M icro­
scopical Society. It  is recorded that one o f  the first 
things the Council did in 1840 when thin flatted 
sheets first became available was to  consider and stan­
dardize the size o f  the specimen slide at 3 in. x  1 in.—  
which size has since becom e universally adopted—- 
and to  install a device for the use o f  mem bers for 
cutting both  slides and cover-glasses from  these 
sheets.

W hile it would be difficult to  produce with cer­
tainty the earliest instance o f  the use o f  glass in 
place o f  talc, there is strong evidence to  show that 
it was used for some ten years before thin flatted 
sheets becam e available through the enterprise o f  
Messrs. Chance Brothers.

In 1831 Andrew Ross made the first achromatic 
objectives on Lister’s formula. In  1832 J. T . Cooper 
suggested the use o f  Canada balsam as a mounting 
medium for the preservation o f  microscopic specimens. 
Now in both  these matters the use o f  the talc disk 
would appear to  be im practicable ; and further, the 
development and purpose o f  the correction collar to  
high-power objectives which Ross brought out in 
1837 was to correct the spherical and chrom atic



N A T U R E 87

aberrations introduced b y  the adoption o f  the cover- 
glass.

It appears to  have been customary in those early 
days for microscopists to  select small fragments o f  
thin glass obtained from  large bubbles blown to 
bursting, and to  use the suitable pieces thus obtained 
for cover-glasses. The helpful warning then given to 
the members not to use too much pressure in placing 
the cover-glass over the specimen had an obvious 
meaning. A  few  o f  these early slides are still pre­
served in the Society ’s historical collection.

The production in 1840 b y  Messrs. Chance Brothers 
o f  what was then described as thin and very  thin 
flatted sheets was a valued contribution to  the study 
and advancement o f  scientific m icroscopy in which 
Great Britain then led, and continues still to  lead, 
the world. Microscopists everywhere still regard 
with warm congratulation the long and honourable 
record o f  pioneering achievement Of this distinguished 
firm in the production o f  glass for optical and other 
scientific purposes. C- XncRNEY.

Royal Microscopical Society,
B .M .A. House,

Tavistock Square,
London, W .C .l.

N a t u r e , 147, 803 (1 9 41 ).
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“  A School Chemistry"
As the author o f  “ A n Introduction to  Chemistry” , 

I  wish to  protest against the review o f  this book  
which appeared in  N a t u r e  o f  March 22. The re­
viewer has devoted so much space to  criticisms o f  
controversial or trivial matters that he has failed to 
emphasize the special features o f  the book. The 
general character o f  several o f  his remarks can 
be judged from  the following selection, to which I  
have added som e comments.

(1) “  . . . phosphorus was discovered by  Brand, not 
Brandt, probably in 1674 not 1669.”  The im plication 
in the first part o f  the statement is incorrect ; Brand, 
not Brandt, is given in the text. The reviewer may 
be correct about the date, but a letter from  Brand 
to Leibniz (G. H . Peters, Arch. Oeschichte Naturw., 
4, 206 (1912) ; 7, 92 (1916) ) indicates the date 1669, 
and this appears to  have been accepted by  Mellor, 
“ Thorpe’s D ictionary”  and the “ E n cyclopedia  
Britannica” .

(2) “ The statement that argon was first called 
‘aeron’ (p. 118) is new to the reviewer, but m ay be 
correct.”  The suggestion in this statement is un­
generous. The author’s remark about aeron is 
substantiated b y  a letter Rayleigh wrote to  Lady 
Prances Balfour in 1894 (actual quotation, pp. 212-13, 
“ Crucibles” , b y  B . Jaffe).

(3) “ The style is generally good, but it is surprising 
to find on p. 482 the direction to  ‘tip ’ a solid into a 
vessel.”  The use o f  the word ‘tip ’ is in accordance 
with the definition given in the O xford Dictionary, 
and the author has been inform ed b y  two well- 
known examiners that they see no reason for 
criticism on technical grounds.

(4) “ Black’s date is 1755 not 1775.”  The correct 
date of 1755 is given higher up on the same page, 
indicating that a slip was made in proof-reading. 
The reviewer might, instead, have pointed out that 
this section gives a fairly detailed account o f Black’s 
masterly researches on the mild and caustic alkalis, and 
that this is unusual in a School Certificate text-book.

(5) “  the definition o f  a ‘pure substance’ , as given, 
would include solutions.”  The author was careful to 
am plify his definition o f  a com pound (not substance) 
b y  stating that it included the law o f  constant p ro­
portions, nam ely : “ a pure com pound always con ­
tains the same elements in the same proportions b y  
weight.”  This effectively excludes saturated solutions 
and eutectics, since their com position varies with 
temperature and/or pressure.

(6) “ Jabir and Geber are confused, as in other
places (pp. 257, 310, 344, etc.).”  Dr. E . J. Hiolmyard, 
an authority on Arabian science, says in “ The Great 
Chemists” , p. 11, “ The greatest chemist o f  Islam . . . 
was Jabir ibn H ayyan, who is m ore familiar to 
Western readers under the name o f  Geber” . The 
“ Encyclopaedia Britannica”  confirms this view, so 
that there is at least some authority for the 
author’s ‘ confusion’ . A . C. Ca v e l l .

Uppingham.

One object o f  a review is to  direct attention to 
points in a book  on which there may be differences 
o f  opinion even am ong experts, and it is generally 
accepted that such discussion is useful and interesting. 
Mr. Cavell has raised one or tw o points which m erit 
further consideration.

(1) In  an elementary work, where no authorities 
are quoted, it is best to  follow  the modern experts. 
The date 1674 is now generally accepted for the 
discovery o f  phosphorus, as Mr. Cavell now seems to 
im ply, and it is given, for example, in Roscoc and 
Schorlemmer and in the new edition o f  Mellor’s 
“ Modern Inorganic Chemistry” . The m atter o f  the 
letter o f  Leibniz is dealt with in special publications. 
The references to  Mellor (presumably the large 
“ Treatise” , in which all statements, right and wrong, 
are quoted), Thorpe’s “ D ictionary”  and the “ E n cyclo ­
paedia”  are beside the point. The author o f  a book 
is expected to use critical judgment.

(2) As the reviewer stated, the point about the 
name o f argon was new to him  but m ight have 
escaped his attention. He consulted a pupil o f  
Ram say’s on the matter, but was told that nothing 
was known o f  it and that it was im probable. I t  is 
interesting to  have the source indicated. W hether it 
is useful to  mention it in an elementary book  is 
questionable. The statement in the review is quite 
unobjectionable and leaves the m atter open.

(3) Other-examiners object strongly to  the use o f  
such words as T ip ’ to describe careful quantitative 
work, and it is specifically condem ned in a report o f  
the London Higher School Certificate examiners. 
Some teachers m ay encourage such slipshod words 
but m ost would, the reviewer thinks, not favour them.

(4) Most authors are grateful when errors o f  any 
kind are pointed out.

(5) The reviewer sees no reason to m odify what 
was said under this head and adheres to  his 
opinion.

(6) The statement that the mineral acids were 
discovered b y  Jabir is not accepted b y  the modern 
authorities on  Arabic science, such as Ruska. The 
statement quoted from  H olm yard is perfectly correct 
but has no real bearing on the matter. The point, 
which seems to be missed by  the author, is the 
relation between the writings o f  Jabir (the authen­
ticity o f  which has also been questioned) and the 
Latin work which goes under the name o f Geber. 
The inform ation in the book  is based on old-fashioned 
sources and requires correction. T h e  R e v ie w e r .
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LIGHT OF THE NIGHT SKY AND TERRESTRIAL
MAGNETISM

B y  D .  R .  B a r b e r

A t  L ick  O bservatory, C alifornia

AL T E R N A T IV E  theories1 that seek to  explain 
the piechanism o f  the selective emission form ­

ing the principal com ponent o f  the night-sky spectrum 
postulate solar excitation as the prim ary cause. On 
this premise the initial ionization o f  the gas molecules 
( 0 2, N j) that are known to  exist in the terrestrial high 
atmosphere is effected either by  direct absorption o f  
ultra-violet radiation, or by  bom bardm ent with high­
speed electrons presumably emitted from  the photo- 
spheric layers.

N ow  it is an observed fact that the terrestrial m ag­
netic field is, in part, due to  extra-terrestrial influences 
o f  solar origin. Hence it appears logical to  presume 
that a significant correlation should exist between the 
luminous activity o f  the night sky and solar activity. 
The magnitude o f the latter will be reflected in the 
perturbations o f  the magnetic elements, and a 
measure o f  this perturbation will yield a reliable 
index o f  such activity. S. Chapman2 has stressed the 
desirability o f  investigating the problem experiment­
ally but, hitherto, attem pts to  reveal a connexion o f  
this nature have not m et with conspicuous success. 
Lord Rayleigh and H . Spencer Jones3 find some 
evidence o f an enhanced nocturnal luminosity on 
magnetically disturbed days, but their results are 
inconclusive.

Systematic observations o f  the yellow-green 
(5577 A .) radiation from  the night sky obtained at 
the Lick Observatory, Mount Ham ilton, California, 
which I  have made, using a  concentric-field visual 
photom eter4, offer experimental evidence o f  an intim ­
ate connexion between measures o f  luminous activity 
and those o f  magnetic disturbance.

Values o f  nocturnal lum inosity over an area o f  sky 
approxim ately four square degrees in extent at the 
north celestial pole were obtained during five months 
in 1940 on nights when excellent photom etric con­
ditions prevailed. The observations here referred to

2000

F ig. 1.
C o m p a r i s o n  b e t w e e n  n i g h t l y  v a l u e s  o f  n i g h t -
s k y  L U M IN O S IT Y  A T  M O U N I  H A M I L T O N  (S O L ID  L IN E ) 
A N D  M E A S U B E S  O F M A G N E T IC  A C T I V I T Y  A T  M O U N T

W i l s o n  f o e  p r e c e d i n g  d a y  (b r o k e n  l i n e ) .

F ig. 2.
C o m p a r i s o n  b e t w e e n  n i g h t l y  v a l u e s  o f  n i g h t - 
s k y  A C T IV IT Y  A T  M O U N T  H A M IL T O N  (S O L ID  L IN E ) 
A N D  M E A S U R E S  O F C O N C U R R E N T  M A G N E T IC  A C T IV IT Y  

a t  M o u n t  W i l s o n  ( b r o k e n  l i n e ).

were made at five-minute intervals, and were re­
stricted to  those hours o f  the night when no direct, 
or scattered moonlight, or twilight was visible above 
the horizon. The photom etric measures were reduced 
to an arbitrary (linear) scale o f  luminosity. From  
these, mean nightly values o f  the lum inosity L, the 
range o f  luminosity A L, and the luminous ‘activity ’ , 
that is, the product L . A L , were com puted for each 
epoch. The complete series o f  observations was ex ­
amined in conjunction with the M ount W ilson 
magnetograph records o f  horizontal intensity H , 
which were made available for this purpose b y  courtesy 
o f the Carnegie Institution o f W ashington.

The results o f  the analysis are exhibited graphically 
in Figs. 1 and 2. The com parative curves o f  Fig. 1 
represent plots o f  night-sky lum inosity L  (full line), 
and magnetic activity (broken line) against epoch o f  
observation. The magnetic activity is expressed here 
as the arithmetical product o f  the mean ordinate H ', 
and the diurnal range S, for the twenty-four-hour 
period preceding the nocturnal observations. The 
correlation coefficients for the paired points from  the 
two curves are - f  0-79 for the period Ju ly  29 to  
September 29 u .t ., and +  0-31 for all days. I t  will 
be noted that there is some divergence o f the curves 
for the later dates : this is primarily responsible for 
the lower value o f the coefficient r derived from  the 
complete series. The reason for this divergence re­
mains a matter for speculation. It m ay be added 
that a direct comparison o f  the nocturnal luminosity 
curve with that representing a p lot o f  the diurnal 
variation o f  II— the amplitude S  o f  which is de­
pendent on the degree o f  ionization during the hours 
o f  insolation— yields also a significant, but slightly 
lower, positive correlation.

The foregoing comparisons involved measures o f  
magnetic activity over a period o f  tim e antecedent 
to that o f  the night-sky observations. The paired 
curves o f  Fig. 2 exhibit a comparison between the
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activity o f  the night-sky light, as already defined, 
and the concurrent magnetic activity, expressed as 
the product H '. A H , recorded at M ount W ilson 300 
miles south-east o f  Mount H am ilton. Although the 
correlation between the two curves is less p ro­
nounced, and the earlier measures form  interlocking 
points, the point-to-point correspondence is again 
evident. The coefficients o f  correlation, referred to 
the same periods o f  time as in the previous com ­
parison, are +  0-18 and +  0-11 respectively. The 
much lower values o f  r m ay, in part, be accounted 
for b y  the fact that measures o f  activity involve 
observation o f  the rather rapid fluctuations in sky 
brightness that are likely to  be influenced b y  localized 
meteorological conditions. Further, the plots o f  m ag­
netic activity were derived from  measures o f  H  
obtained at intervals o f  tim e comparable with those 
o f  the photom etric records. In  the circumstances a 
high degree o f  correlation would appear im probable.

The results o f  the foregoing comparisons furnish 
evidence regarding the reality o f  the suspected con ­
nexion between the tw o geocosmic phenomena under 
discussion. They indicate that the level o f  luminosity
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o f the night sky is determined b y  the degree o f  solar 
ionization established during the hours o f  daylight, 
and that the relatively frequent, irregular fluctuations 
o f  luminosity which are observed to occur during the 
night can be attributed, in some measure, to  the 
same agency as that responsible for the concom itant 
magnetic disturbance.

The general nature o f  this relationship is further 
corroborated b y  the close correspondence revealed by  
comparisons o f  the seasonal and diurnal trends in 
nocturnal luminosity with those o f  magnetic activity. 
The results o f  this latter investigation are presented 
elsewhere5.

Further research, using a photo-electric technique, 
which is now  in progress, aims at an extension o f  the 
comparative analysis to  measures o f  nocturnal radia­
tion in other spectral regions.

1 Chapman, S., Phil. Mag.. 23, 657 (1937); Dauvillier, A ., Rev. gin.
d’iled., 31, 303, 443, 477 (1932).

!  Chapman, S „ Nature, 121, 989 (1928).
3 Lord Rayleigh and Jones, H. S., Proc. Roy. Soc. A ,,151, 22 (1935). 
* Pub. Ast. Soc. Pac., 52, 319 (1940).
‘ Lick Obs. Bull., 505 (1941), in the Press.

SPIRITUS VITALIS

DU R IN G  the past ten years evidence has been 
accumulating that the reduction o f  carbon 

dioxide, a process w idely thought o f  as unique to 
green plants, m ay actually be a characteristic o f  
many and widespread organisms and perhaps indeed 
o f  universal distribution in living cells. Much o f this 
evidence has been brought together b y  J. W . Foster, 
S. F . Carson and S. Ruben (Chronica Botanica, 6, 
N o. 15, 337 ; 1941) in an instructive article under 
the above title and with a useful list o f  key references.

In  addition to  the well-known cases o f  chem o- 
synthesis introduced b y  W inogradski (for example, 
sulphur bacteria, nitrifying bacteria) it is now 
recognized that some purple bacteria absorb carbon 
dioxide in light in the presence o f  sulphuretted 
hydrogen (Thiorhodacese, differing therefore from  
sulphur-bacteria in the need for light) or o f  organic 
compounds (Athiorhodacese). Similarly the organism 
responsible for methane production reduces carbon 
dioxide in the presence o f  hydrogen, propionic 
bacteria reduce carbon dioxide during the fermenta­
tion o f glycerol and other substrates, and the anaerobic 
spore former (Clostridium sp.) isolated b y  Wieringa 
in 1936 synthesizes acetic acid from  carbon dioxide 
with gaseous hydrogen as the sole reducing agent. 
There has been sporadic mention o f  the fact that 
carbon dioxide is necessary in small amounts for the 
development o f  a number o f heterotrophic bacteria, 
for yeast and for other fungi some o f which can be 
stimulated to  more rapid growth in the presence o f  
carbon dioxide at concentrations higher than in 
normal air. Consideration o f  the facts relating to 
pigmented cells led van Niel to  propose a generalized 
formula for photosynthesis:

2H 2A +  C 0 2 =  (CH 20 ) + H 20  +  2A,
the hydrogen donor being considered as water in 
green plants (substantiated b y  Ruben et al. in 
1941 using heavy oxygen), sulphuretted hydrogen in 
green bacteria, sulphuretted hydrogen and other re­

duced sulphur compounds for purple sulphur bacteria, 
and an analogous formula would seem to  apply to 
most carbon dioxide reductions b y  organisms. Thus 
B. coli contains an enzyme ‘hydrogenlyase’ which 
catalyses the reaction

HCOOH ->  C 0 2 +  H 2.
Another organism catalyses the same reaction but re­
unites the gases to form  methane under the influence 
o f  ‘hydro genase’ . In  this it resembles the classical 
methane fermentation and here, according to  van 
Niel, the hydrogen comes from  any oxidizable organic 
substrate acting as hydrogen donor, with the general 
relation

4H 2A +  C 0 2 =  4A +  CH , +  2H 20 .
This and other systems are examined briefly in the 
review.

In  the bulk o f  these cases the overall metabolism 
is such that a net uptake o f  carbon dioxide occurs. 
The situation in the case o f  heterotrophic organisms 
is complicate'd b y  the fact that a net production occurs. 
These have now  been investigated using radioactive 
carbon, and a number o f  tissues and organisms o f 
different physiological types, both  plant and animal, 
are now known to  absorb carbon dioxide. It  is 
finally pointed out that the application o f  this new 
m ethod to  normal photosynthesis in green plants 
proves carbon dioxide to  be absorbed in darkness, 
and has suggested that the first intermediate in the 
photosynthetic process is a large molecule (mol. wt. 
approx. 1,000) with a free — COOH and an a — OH. 
This is conceived as an enzyme or its prosthetic group 
and suggests that the following reaction occurs :

R H  - f  C 0 2 RCOOH  :
RCOOH +  H 20  +  Jim R C H 2OH +  0 2.

R C H 2OH adds another carbon dioxide and the 
process continues until long carbohydrate chains 
are built up and split o ff as starch or soluble 
sugars.



90 N A T U R E
GRASS AS HUMAN FOOD

IN  normal agricultural econom y the main role o f  
the farm animal is to  convert coarse vegetable 

foodstuffs into palatable and readily digested meat 
and dairy products. In  war-time the value o f  this 
function must be reviewed in relation to the exigencies 
o f  the shipping situation, and the gain in quality in 
foodstuffs o f  animal origin must be balanced against 
the great loss in  quantity which must inevitably 
occur during the conversion. Some peace-time 
practices, such as the liberal use o f  wheat in feeding 
poultry, are obviously out o f  place during war-time. 
I t  is difficult, however, to forecast what degree o f  
success could be attained in a frontal attack on the 
position o f  the farm  animal, in which the aim 
would be to  make part o f  the vast food  resources 
o f  green pasture directly available for human 
consumption.

The main objection  to  the use o f  grass as a m ajor 
com ponent o f  the human diet lies in its high content 
o f  cellulose. Since the water content is high, a large 
bulk would have to be taken to make a significant 
contribution to  the daily calorie requirement, and 
the undigested residue would prove an intolerable 
strain on  the capabilities o f  the human intestine. 
Tw o distinct possibilities for the use o f  grass may, 
however, be recognized. (1) The manufacture o f  
concentrates, free from  cellulose, which m ight be 
eaten freely as substitutes for meat and cheese. 
Most o f  the vitamins w ould presumably be separated 
during this procedure, and could be worked up as a 
by-product. (2) The direct consum ption, in salads 
or otherwise, o f  small amounts o f  young tender 
herbage. This dietary innovation w ould be valued 
as a source o f  vitamins, rather than as a serious 
contribution to  the protein or energy requirements 
o f  the body.

In  a pam phlet “ Eating for V ictory” , a sequel to 
“ Grass for A ll” , Mr. J. R . B. Branson describes his 
personal experience o f  a vegetarian diet containing 
moderate amounts o f  fresh or dried grass (Branson’s 
Publications, H eadley Mill Farm, Bordon, H ants. 
4d.). A t the ripe age o f  sixty-eight, he reports a 
remarkable physical and spiritual rejuvenation, and 
describes the perform ance o f  tests o f  physical en­
durance which were possibly m ore arduous than 
scientific. In  his opinion the beneficial properties o f  
grass m ay be related to  its chlorophyll content, and 
reference is made to  the experiments o f  Prof. Buergi 
o f  the University o f  Berne. I t  m ay be recalled that 
this w ork is frequently quoted in advertisements in 
the popular Press in support o f  the supposed re­
juvenating properties o f  a commercial preparation 
o f  this pigment.

W hile it is very doubtful indeed whether 
authentic m edical opinion w ould support the view 
that chlorophyll has any real therapeutic virtue, it 
is possible that Mr. Branson m ay have benefited 
from  the high vitam in content o f  his unusual diet. 
T o those who m ight be persuaded to  take advantage 
o f  the numerous recipes for  the use o f  grass which he 
has propounded, we would repeat with emphasis his 
own advice o f  festina lente. Ev,en small amounts 
o f  grass m ight prove injurious to digestive organs 
less robust than those o f  Mr. Branson. The injudicious 
ingestion o f  amounts made possible b y  the zeal o f  
an ardent food  reformer m ight easily give rise to 
intestinal obstruction, which w ould certainly be 
serious and possibly fatal.
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FORTHCOMING EVENTS
[Meeting marked with an asterisk is open to the public.] 

SATURDAY, JULY 19
R o y a l  M e t e o r o l o g ic a l  S o c ie t y  (joint meeting with the London 

Branch o f  the Institute o f  Physics) (at 49 Cromwell Road, London, 
S.W.7), at 2.30 p.m.— Discussion on Thunderstorm Problems.

FR ID A Y, JULY 25
P h y s i c a l  S o c ie t y  (at the Science Museum, Exhibition Road, London, 

S.W.7), at 5 p.m.— Prof. Sydney Chapman, F.R.S. : “ Chree and 
his Work on Geomagnetism ; Geomagnetic Time Relationships ; 
and The Future o f  World Magnetic Surveying”  (First Charles Chree 
Address).*

APPOINTMENTS VACANT
A p p l ic a t io n s  a re  in v ite d  fo r  th e  fo l lo w in g  a p p o in tm e n ts  o n  o r  

b e fo re  th e  d a te s  m e n t io n e d  :
F i v e  A s s is t a n t s  ( m a l e  o r  f e m a l e ) in A g r ic u l t u r a l  E c o n o m ic s , 

o n e  (m a l e  o r  f e m a l e ) A s s is t a n t  A g r ic u l t u r a l  A n a l y s t  and t w o  
A s s is t a n t  F i e l d  M e n  ( m a l e  o r  f e m a l e )— The Agricultural Officer, 
Department o f  Agriculture and Horticulture, The University, Bristol 
(July 26).

L e c t u r e r  in  C h e m is t r y  (G r a d e  I I a )— The Secretary, The Uni­
versity, Edmund Street, Birmingham 3 (July 31).

A s s is t a n t  E n g i n e e r  t o  t h e  M u n ic ip a l  C o m m is s io n e r s  o f  G e o r g e  
T o w n , P e n a n g — Messrs. Peirce and Williams, 1 Victoria Street, 
London, S.W .l (July 31).

P r in c ip a l  o f  the Oldham Municipal Technical College— The 
Director o f  Education, Education Offices, Oldham (August 9).

D o m e s t ic  Sc ie n c e  M is t r e s s  o f  the Girls’ Intermediate School, 
Omdurman— The Controller, Sudan Government London Office, 
Wellington House, Buckingham Gate, London, S .W .l (endorsed 
‘ Girls’ Intermediate School).

REPORTS AND OTHER 
PUBLICATIONS
Great Britain and Ireland

r  Eire : Roinn Talmhaidheachta (Department o f  Agriculture), fBrainse 
lascaigh (Fisheries Branch). Statistics o f  Salmon, Sea Trout and Eels 
captured during each o f  the Years 1939, 1937, 1935, 1933, 1931, 1929, 
1927. (P. No. 4658.) Pp. 20. (Dublin : Stationery Officę.) 6d. [266

Jealott’s Hill Research Station. Bulletin No. 2 : Culture o f  Plants 
in Sand and in Solutions. By W. G. Templeman. Pp. 28. (Bracknell: 
Imperial Chemical Industries, Ltd.) [17

Other Countries
Brooklyn Botanic Garden Record. Vol. 30, No. 2 : Thirtieth Annual 

Report o f  the Brooklyn Botanic Garden, 1940. Pp. iv + 37-190. 
(Brooklyn, N.Y. : Brooklyn Institute o f  Arts and Sciences.) [256 

U.S. Department o f  Agriculture. Circular No. 593 : Apparatus and 
Technique for the Study o f  the Egg Parasites o f  the Beet Leafhopper. 
By Chas. F. Henderson. Pp. 19. 5 cents. Farmers’ Bulletin No. 
1866 : Wireworms and their Control on Irrigated Lands. By M. C. 
Lane. Pp. ii+ 2 2 . 10 cents. Technical Bulletin 743 : Experiments
with Trichogramma minutum Riley as a Control o f  the Sugarcane Borer 
in Louisiana. By H. A. Jaynes and E. K. Bynum. Pp. 43. 10 cents. 
Technical Bulletin No. 744 : Life History o f  the Sugar-Beet Wire- 
worm in Southern California. By M. W. Stone. Pp. 88. 15 cents.
Technical Bulletin No. 758 : Selenium Occurrence in Certain Soils in 
the United States, with a Discussion o f  Related Topics— Fifth Report. 
By K. T. Williams, H. W . Lakin and H. G. Byers. Pp. 70. 15 cents. 
(Washington, D .C .: Government Printing Office.) [256

Royal Observatory, Hong Kong. Upper Temperatures and the 
Properties o f  Air Masses over Hong Kong. (Appendix B to Hong 
Kong Meteorological Results, 1940.) By G. S. P. Hey wood, under 
the direction o f C. W. Jeffries. Pp. 14 +  5 plates. (Hong K on g : 
Royal Observatory.) 2 dollars. [266

Fifty-seventh Annual Report o f  the Bureau o f American Ethnology 
to the Secretary o f  the Smithsonian Institution, 1939-1940. Pp. 10. 
(Washington, D .C .: Government Printing Office.) [266

Newfoundland Government: Department o f  Natural Resources.
Research Bulletin No. 11 : The Newfoundland Lobster Fishery : an 
Account o f Statistics, Methods and Important Law's. By Dr. W. 
Templeman. Pp. 42. (St.John’s :  Department o f  Natural Resources.) 
20 cents. P-7
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