
©1922 Nature Publishing Group

5ss NATURE [OCTOBER 28, 1922 

this way, into a large compound molecule or crystal. 
Crehore hopes that his theory will be found capable of 
explaining all the properties of matter, chemical affinity, 
valency, and the electric and magnetic properties. 

Prof. Crehore has constructed a number of models 
consisting of wooden ellipsoids, which represent 
electrons, to show the structure which he assigns to 
the atoms of a number of elements, including several 
of the isotopes, which have been observed, and the 
atomic weights of which have been determined by 
Aston and Fowler, with the positive ray spectrograph. 
Reproductions of some of these . models appear 
in Fig. I ; and they account for the observed 
atomic weights of the different elements, including 
those of the isotopes as determined by Aston and 
Fowler. The positive nuclei do not appear in the 
models, as the ellipsoids of revolution representing 
them are very minute compared with the negative 
electrons. Crehore assumes the existence of three 
different kinds of positive nuclei ; those of hydrogen, 
with charge +2e and mass I·oo8; those of helium, 
with charge + 4e and mass four ; and those of a 
hypothetical element with charge + 3e and mass 
2·333. In building the models these nuclei are com
bined with electrons as follows, to form positively 
charged particles; (I) that of hydrogen, with one 
negative electron, giving a particle H', with charge 
+e, and marked 2 in the models to show that the 

charge of its nucleus is +2e; (2) that of helium, with 
two negative electrons, giving an a particle with 
charge +2e, marked 4 in the models, as the charge of 
its nuCleus is + 4e ; (3) that of helium, with three 

electrons, giving a particle with charge +e; (4) that 
of the hypothetical element, with mass zt, together 
with two electrons, positive charge +e and marked 
3 in the models. 

Calling this o, the isotope of lithium (Li 7), with 
atomic weight 7, is formed by a ring of three o 
particles, joined by three electrons, which may be 
shown developed into a straight line as - o- a- o ... , 
the full hyphens representing the binding electrons. 
Beryllium is assigned the structure - 4- z- 4-, the 
two 4 particles being joined by two electrons, and the 
atomic weight being nine. Be IO is a ring -y- H' 
--y- H'.... Carbon is represented as =a=a=a:: :, 
oxygen as =a=a=a=a::: :, and neon as the same 
ring of four a particles, with a helium atom at its 
centre, the common axis of the four negative electrons 
and one positive particle of the helium being at right 
angles to the plane of the ring. 

It will be understood that the I' particle is obtained 
from helium by removing one electron, and the a 
particle by removing another, from the other end of 
the axis, about which the electrons and the positive 
particle are regarded as rotating. The H' particle, 
with charge +e, is obtained from Crehore's hydrogen 
atom by removing one of the two electrons on either 
side of the nucleus, and the o particle will have two 
electrons, one on either side of the nucleus, and 
rotating about its axis. These a, -y, H', and o 
are held together by binding electrons to form the 
atomic models described above. The atomic number 
is in general equal to the number of the binding 
electrons. 

Athletics and Oxygen Supply. 
J N attempting to analyse the factors which underlie 

muscular efficiency, most observers have been 
content to concern themselves with a consideration 
of the oxygen supply. They have devoted themselves 
to a study of the means by which fuel arrives at the 
engine rather than to a study of the behaviour of 
the engine itself. As a result of the work of Fletcher, 
Hopkins, and of Hill, we are now in a position to 
consider the broad question of athletic capacity from 
the details of the changes which we know take place 
in the contraction of a single isolated muscle. 

We know that during the initial contraction of the 
muscle and the period in which this contraction is 
maintained, there is a liberation of lactic acid within 
the muscle, and that the actual contraction of the 
muscle is a consequence of the physical forces called 
into play by the appearance of this acid at various 
membranes or surfaces within it. The fact of great 
significance is that these processes in which the full 
force of the muscle is developed and maintained do 
not demand for their accomplishment any supply 
of oxygen whatever. While the muscle relaxes the 
lactic acid present is neutralised by the supplies of 
available alkali in the tissues, but not until the 
period after relaxation is complete does the oxygen 
consumption of the muscle begin. In this final stage, 
in which the muscle is apparently at rest, a process 
goes on which may be compared to the recharging of 
an accumulator, for not only is oxygen consumed 
but the lactic acid disappears and heat is developed. 

A little reflection is sufficient to help us to realise 
that the sequence of changes in the isolated single 
muscle, in which the oxygen consumption only occurs 
during the final stage, has its counterpart in the 
processes going on in the body of a man running a 
race. When the running stops, he is ': out of breath," 
that is to say he still needs oxygen in excess of his 
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resting requirements, for he does not, from minute to 
minute during the race, obtain all the oxygen necessary 
to oxidise the lactic acid produced in the contractions 
of his muscles. If he runs slowly the process of 
removing lactic acid will be correspondingly facilitated, 
for his oxygen intake will be nearly sufficient to 
deal with all the lactic acid produced. If, however, 
he runs quickly, while he does not increase his oxygen 
intake, he does increase his lactic acid production, 
and this production will soon outstrip its removal. 
In other words, the runner will become fatigued. 
Fatigue, then, is seen to be due, among other things, 
to the accumulation of lactic acid in the muscle, and 

, the extent of a man's capacity as an athlete depends 
on the extent to which he can tolerate such an 
accumulation. His toleration for lactic acid will 
depend on the reserve of alkali which his tissues 
contain for neutralisation of this acid. 

Prof. A. V. Hill, in a paper read before the Section 
of Physiology of the British Association at the recent 
meeting at Hull, was at some pains to point out the 
errors into which various observers have fallen by 
neglecting the oxygen consumption which takes place 
after running stops. They have assumed that the 
oxygen consumption per minute during the running 
represented the total energy requirement, and have 
in some cases arrived at the absurdity that quicker 
rates of running require less oxygen than do slower 
rates .. Yet it is preciselY: because the oxygen con
sumptiOn can to a certam extent lag behind the 
development of energy, it is because the isolated 
muscle can exert its full strength in the absence of 
oxygen, that a man can run Ioo yards at a much 
greater speed than he can run I mile. 

An interesting confirmation of the view that 
fatigue is due to the accumulation of lactic acid in 
the muscles is obtained by considering the fact that 
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a man of athletic frame can " run himself out " to 
such an extent that he requires ro litres of oxygen 
at the end of exercise above his resting .consumption, 
he will absorb this amount during the 8-ro minutes 
which follow the end of the exercise. Now the 
amount of lactic acid which this oxygen will oxidise 
can he calculated, and on the assumption that a 
man of 70 kgm. weight is using 25 kgm. of muscle, 
the calculation indicates that when an athletic man 
is exhausted, the lactic acid present will amount to 
0·33 per cent. of his muscle weight. But Meyerhof 
has determined that the maximum percentage of 
lactic acid which can be produced by stimulation in 
isolated mammalian muscle varies from 0·3 to o·4 per 
cent. The agreement between the two figures is 
very striking. 

The fact that a runner does not consume all the 
oxygen he requires for running until the exercise is 
over may be regarded in another light. One may 
say that the runner gets credit for oxygen. Let us 
suppose that before exhaustion he can get credit for 

ro litres. Then, if during exercise he breathes in 
5 litres per minute, it follows that in running for 
I minute he has energy corresponding to 15 litres 
of oxygen at his disposal. In running for 5 minutes, 
however, the energy available only corresponds to 
(ro + 5 x 5 = ) 35 litres of oxygen; that is to say, it 
-.;orresponds to 7litres per minute. Roughly speaking, 
the energy available per minute when running 5 
minutes is less than half that available. when running 
only I minute. 

It was found to be possible to plot a curve show
ing the relation of the true oxygen consumption 
in running various distances at a maximum rate to 
the time taken . The distances chosen were those 
of the customary flat races.. It was found that the 
curve was of the same general type as that obtained 
when the speed developed in the various world's 
records was plotted against the time taken. In 
other words, it was evident that the shape of this 
latter curve could have been predicted from considera
tions of oxygen consumption. 

The Fiftieth Anniversary of the Dutch Zoological Society. 
''{'H E fiftieth anniversary of the foundation of the 

Ned erlandsche Dierkundige Vereeniging, which 
was celebrated at Amsterdam on September 24 and 25, 
was an event of much scientific interest. 

At the meeting held in the large hall of the Amster
da m Zoological Gardens ("Natura magistra Artis ") 
the president, Prof. J. F. van Bemmelen, of the 
University of Groningen, delivered a n interesting 
address .on the history of the Society. He referred 
in the course of his address to the important part the 
Society has played in the scientific investigation of 
the Dutch marine fauna and flora and in the establish
ment of the permanent Marine Biological Station at 
Helder, to the activity it has shown in the movements 
for th e preservation and protection of native wild 
animals and to its association, in a n advisory capacity, 
with Dutch Government Departments on questions 
concerning the scientific development and regulation 
of the marine and fresh-water fisheries. 

At t he conclusion of his address the following were 
admitted Honorary Members of the Society : Prof. 
0. Abel, Vienna ; Prof. M. Caullery, Paris ; Prof. 
L. Dollo, Brussels ; Prof. B. Grassi, Rome ; Prof. V. 
H acker, Halle ; Prof. S. J. Hickson, Manchester ; 
P rof. N. Holmgren, Stockholm.; Prof. T. H. Morgan, 
New York; Dr. F. Sarasin, Basle; Dr. ]. Schmidt, 
Copenhagen. 

On the following day, September 25, a large party 
of the members with their foreign guests set forth 
from Amsterdam in a steamboat through some of the 
most interesting and beautiful waterways of that part 
of the country to visit the new Fresh-water Biological 
Laboratory stationed in the river Vecht near Vreeland. 
A large :-md commodious houseboat called the 
JV! eerval has been fitted up with aquaria, dredging 

apparatus and other appliances for systematic and 
biometrical investigations of the fresh-wa t er fauna , and 
there is sleeping accommodation for two or three in
vestigators a nd the staff. The Meerval can be moved 
about from place to place during the su mmer months 
and is laid up for the winter at H elder. 

The party was received on board the M eerval by 
Dr. Redeke, the director of the Marine Biological 
Station and Inspector of Fisheries, who gave an 
account of the investigations in progress and explained 
the exhibits and apparatus that were displayed. 

One important result of the activities of Dr. 
Redeke and his assistants will be the publication of 
periodical reports on the fauna and flora of the 
Zuider Zee, and particularly of that part of it which 
is threat ened with destruction by draining. An ad
vanced copy of the first number of these reports was 
shown to the visitors. 

The m embers of the society and their guests were 
entertained on the Sunday night at a banquet in 
Amsterdam, arid on the Monday were the guests of 
Dr. and Mrs. Redeke at lunch at Vreeland. 

It was unfortunate that Prof. Caullery (Paris), 
Prof. Dollo (Brussels), Prof. Grassi (Rome), Prof. 
Morgan (New York), and Dr. Schmidt (Copenhagen) 
were unable to attend the celebrations; hut the 
foreign guests who were present thoroughly enjoyed 
the opportunity thus given to them by their most 
hospitable Dutch hosts of an interchange of views on 
zoological problems with friends and colleagues thev 
had not met since pre-war days . 

W e may congratulate the Dutch Zoological Society 
on the attaintnent of its fiftieth anniversary, and on 
the valuable scientific work it has accomplished since 
its foundation. 

Processes of Rock-Formation. 
JN a long communication sent to us by Mr. J. H. 

Goodchild, dealing with the distribution of 
sodium and calcium, reference is m ade to Prof. J. 
Joly's calculation of the age of the earth from 
t he saltness of the sea, a calculation based on the 
assumption that the salt in the sea has been carried 
there by streams and rivers and has been derived by 
solution from the land. In opposition to this view 
Mr. Goodchild suggests that, contrary t o the notions 
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held at the present day by geologists, salts pass from 
the ocean to the. land, and are being fixed as new 
mineral combinations in the rocks through which 
they percolate. He regards sedimentary rocks, such 
as sandstone and shale, as unstable, and liable to 
admixture with one another. as well as to modifica
tion b y the action of soluble substances like salt and 
calcium carbonate. As examples of changes of this 
sort he points to the dolomitisation of limestone, the 
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