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agreement between the distribution of the larvre 
of the two Conger species and those of the two 
Anguilla species. It is especially interesting to 
compare the two European species, Conger vulgaris 
and Anguilla vulgari8, which, as shown by the maps 
(Figs. 2 and 3), are both distributed over a zone 
across the North Atlantic and the Mediterranean, 
a distance of about a quarter of the circumference 
of the globe. But while the fresh-water eel breeds 
only in the western Atlantic, from which place its 
larvre, increasing in age and size, spread towards 
the north-east and the east over an area similar 
to the one taken up by the conger larvre, matters 
are different as to the conger. For our investiga
tions have shown that the European conger must 
have breeding places along the whole extent of 
the area from the Sargasso Sea to Egypt, because 
throughout this extent--always over great oceanic 
depths-we have found tiny larvre, only 10 mm. in 
length. 

The full-grown larvre measure about 140-160 mm. 
in length. If we make a closer examination of the 
distribution of the larvro of Conger mtlgaris accord
ing to size, we find : 

I. In the south-eastern part of the larvre area, 
that is, from the Azores and eastwards between 
about lat. 30° and 40° N. to Gibraltar and onwards 
through the Mediterranean to Egypt, all sizes of 
larvre from tiny to full-grown ones were found. 
This fact shows that we are dealing here with local 
conger populations. 

2. l!'rom Cape Finisterre a line has been drawn 
on the map (Fig. 2) in a north-westerly direction 
(I) ; north of this line, that is, in the north-eastern 
part of the larvre area, only older larvre more than 
100 mm. in length have been found. From this 
fact we may conclude that the conger populations 
of north-westem and northern Europe, includ
ing the British Isles, are not of local origin, but 
originate from more distant regions of the Atlantic 
situated to the south and west. 

3. From a. point a little south of the Canary 
Islands a line has been drawn in a north-westerly 
direction passing a little west of the Azores and 
limiting the western part of the larvre area (II). 
West of this line, that is, in the Sargasso Sea, we , 

only found tiny (10 mm. in length) or half-grown 
larvre, but none attaining a length of IOO mm. 
As the adolescent conger lives in shallow water, 
these larvre must be the offspring of conger popula
tions that have undertaken very long migrations 
to the breeding places. The origin of the Conger 
vulgaris breeding in the Sargasso Sea cannot be 
determined for certain at present. Since the tiny 
larvro of Conger vulgaris occur in the Sargasso Sea 
together with the tiny larvre of our European eel, 
and the larvre, like those of the eel, increase in size 
from this place towards the north and north-east, 
I think it very probable that they migrate along 
the same routes to north-western and northern 
Europe, and that they are the offspring of the 
conger populations living there. 

I can sum up as follows : it is a common feature 
of the eels and conger eels of the North Atlantic 
that both genera have an eastern (European) and 
a western (American) species, Anguilla vulgaris and 
Conger vulgaris, and Anguilla rostrata and Conger 
oceanicus, respectively. Both the eastern species 
have a higher number of vertebrre and a far wider 
distribution of the larvre than the two western 
species. (Fig. I.) 

The adolescent European eel and European 
conger have, in the main, the same distribution, 
and this also holds good of their larvre, when no 
account is taken of the age (size) of the latter. 
(Figs. 2 and 3.) 

The European eel breeds in the western Atlantic 
and only there, in a limited area of the Sargasso Sea. 
The European conger has a much wider breeding 
area, as it breeds in the Mediterranean, in the 
eastern Atlantic between the Azores and Gibraltar, 
and in the west Atlantic (the Sea). 

So Conger 'l:ulgaris is not a biological unity like 
the fresh-water eel. It comprises different popula
tions with different breeding places, breeding time, 
and migratory tendencies. 
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The Clerk Maxwell Centenary Celebrations. 

rJ1HE Vniversity of Cambridge celebrated, on 
Oct. 1-2, the centenary of the birth of the 

first Cavendish professor of experimental physics, 
James Clerk Maxwell. 

On Sept. 30, before the celebrations opened in 
Cambridge, memorial tablets to Faraday and Max
well were unveiled in Westminster Abbey. The 
tablets are of the same size as that which marks 
Kelvin's resting-place, and they lie on the opposite 
side of the :Newton floor-slab. There could be no 
more appropriate site. The- short service was con
ducted by the Dean, and was attended by about 
four hundred members and delegates from the 
Royal Institution, delegates of the Maxwell celebra
tion, and members of the University of Cambridge. 
The Master of Trinity unveiled the memorial, and 

No. 3232, VoL. 128] 

in a short address emphasised the links between 
Faraday and Maxwell and their claims to such 
memorials. 

The celebrations opened in Cambridge on Oct. I, 
with the old Maxwell wing of the Cavendish 
Laboratory as its headquarters. About eighty 
official delegates had been nominated by the prin
cipal academies and learned societies of the world 
and by the home universities. Capt. ,J. Wedderburn 
Maxwell represented Maxwell's family, and there 
were present also some fifty guests, including at 
least twelve of those who had worked with Maxwell 
or sat at his lectures in the first days of the Caven
dish Laboratory and many of those who have since 
helped to build up the school of experimental 

, physics in Cambridge. A luncheon to the official 
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delegates was given by the newly appointed Vice
Chancellor, the Master of Corpus, who in an 
introductory speech said that he counted himself 
fortunate in having this amongst the first of his 
new duties. The toast of the delegates, proposed 
by Lord Rutherford, was replied to by the Marchese 
Marconi and also by Prof. Max Planck, who said : 

"Maxwell's centenary is indeed a festive day-a day 
of honour for the physicists of all countries. In his 
personality we see not only the erudite savant master
ing every domain of physics, but also the imaginative 
artist, who, like no other, knew how harmoniously to 
combine the separate material of investigation and 
thus to further its development. It is pre-eminently 
with Maxwell that this interweaving of sober in
tellectual activity with artistic intuition plays a 
particularly characteristic part. 

"In physics, intuition is a peculiar thing. Nowadays 
it has somewhat fallen into discredit, having really 
recently done a deal of harm : first in the province of 
relativity, where the seemingly evident conception 
of the simultaneousness of two events occurring in 
different places proved a gross delusion ; then again 
in the province of the quantum theory, where it has 
proved absolutely impossible with the common forms 
of intuition completely to grasp the connexions 
between corpuscular and undulatory motion. 

.".And yet those are wrong who wholly reject in
tmtwns by asserting that theoretical physics is only 
concerned in the mathematical working out of the 
results of measurements. For he who quite forgoes 
tentative flights of imagination will never be struck 
by a new idea which can be made fruitful for ex
periments. Yet a careful distinction must be made 
between the operations of the intellect and those of 
fancy. Here Maxwell sets us a classic example. His 
theory of electrodynamics was originally founded on 
quite special ideas of the mechanical nature of the 
ether, in accordance with the fact that in his time 
the mechanical conception of Nature was considered 
nearly a matter of course, having received strong 
support through the discovery of the principle of 
conservation of energy. But after,"by the aid of such 
mechanical notions, Maxwell had found his electro
magnetic differential equations and had recognised 
the extent of their efficiency, he did not hesitate in 
pushing aside as a negligible accessory the mechanical 
interpretations of the differential equations, in order 
to make them independent and to give his theory its 
pure and sublime shape. Perhaps this most clearly 
characterises Maxwell's physical manner of thinking. 

"Thus to-day, when we are beset by more difficult 
problems, Clerk Maxwell can still teach us a good deal, 
and it is with the expression of sincere thanks and 
warm wishes that we greet the home of his activities : 
the University of Cambridge and particularly the 
Cavendish Laboratory." 

After this impressive opening, the Vice-Chan
cellor and delegates proceeded in procession to 
the Senate House, where, after the welcome and 
pre.sentation of delegates, the Master of Trinity 
dehvered the memorial lecture, dealing first with 
Maxwell's life and personality and finally with his 
work. This address forms the first of the essays 
in the commemoration volume which has been 
published by the University Press. 

After the ceremony in the Senate House, the 
guests were entertained by the Master and Fellows 
of Peterhouse, the college where Maxwell spent his 
first days in Cambridge. In the evening the recep-
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tion given by the Master and Fellows of St .• John's 
College filled the hall and combination room with 
a brilliant assembly. 

Three of the main scientific addresses were given 
in the Arts School on the morning of Oct. 2. Prof. 
Planck's address on "The Influence of Maxwell on 
?-'heoretical Physics in Germany" will remain long 
m the memory of those present. Sir Joseph 
Larmor charmed the assembly with personal 
reminiscences of the celebrities who formed the 
scientific environment of Maxwell ; he told in 
particular of a visit from Ludwig Boltzmann, who 
through misfortune had arrived penniless and with
out luggage in Cambridge, in search of models 
which he was sure Maxwell must have made to 
illustrate his electrodynamic field theory, and 
which he hoped to find in the lumber of the Caven
dish Laboratory. After this, Prof. Niels Bohr 
gave an address on the influence of Maxwell's work 
on modern theoretical physics. 

In the afternoon, under the presidency of Sir 
Richard Glazebrook, Sir James Jeans gave an 
address on Maxwell's methods, and Dr. William 
Garnett, the first demonstrator in the Cavendish 
Laboratory, related many new and delightful 
Maxwell stories. Some of his address may be 
quoted: 

"Perhaps to see Maxwell at his best was to see him 
at play. Few things could give him more pleasure 
than a new toy, whether designed by himself or anyone 
else, provided it showed some ingenuity in its design 
m: construction ; and to exhibit these toys to his 
fnends at home in the evenings was a great delight. 
Maxwell's improved Zoetrope with its concave lenses 
and his real image stereoscope afforded much interest 
to visitors, but perhaps his favourite toys on these 
occasions were the flying butterflies with their revolving 
an tenure which he made to fly about the drawing-room 
at Scroops Terrace. 

"But if one looks for Maxwell's most characteristic 
feature, it is to be found in his sympathy with and 

for every creature. Though very fond of country 
!Ife, he would never hunt or shoot. In Cambridge and 
m London he nursed friends who were seriously ill, at 
the cost of much time taken from his work. During 
his last two years his work at the laboratory was 
greatly interrupted by the illness of Mrs. Maxwell, 

whose room he would frequently sit all night. It 
ts an interesting speculation whether, if his time had 
not been occupied by his wife's serious illness and the 
Cavendish papers, he would not have followed up his 
electromagnetic theory and experimentally produced 
long electric waves. 

"It was during the visit of the comet in 1874, when 
unfortunately the comet's tail was a subject of general 
conversation, that Maxwell's terrier developed a great 
fondness for running after his own tail, and though 
anyone could start him, no one but Maxwell could 
stop him until he was weary. Maxwell's method of 
dealing with the case was, by a movement of the hand, 
to induce the dog to revolve in the opposite direction 
and after a few turns to reverse him again, and to 
continue these reversals, reducing the number of 
revolutions for each, until like a balance wheel on a 
hair spring with the maintaining power withdrawn, 
by slow decaying oscillations the body came to rest. 

"I have been asked what Maxwell did when he 
wanted an experimental test of a theory and had not 
thought of one. or when a piece of apparatus behaved 
quite unexpectedly. According to his own statement 
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he ' dreamt over it properly', which he considered the 
best method of resolving difficulties of a particular 
kind which may be found out especially by the laws 
of as so cia tion'." 

Sir Ambrose Fleming spoke of his work at the 
laboratory during the last few years of Maxwell's 
life, and of Maxwell's lectures, attended only by 
three students. He presented to the laboratory 
the notes he took of Maxwell's last lectures. He 
thought it strange that Maxwell never lectured or 
spoke of his theory of electromagnetic waves. He 
had never heard any proposal for an experiment 
on electromagnetic radiation, and although there 
is in existence a letter from Maxwell to Garnett 
where he promises to write down for Fleming " a 
scheme for a radiating wire experiment ", one is 
driven by the absence of any later development 
to conclude that this referred to the thermal radia
tion for the oil-cooled coils which were then being 
used for the B.A. experiments. 

After Sir Oliver Lodge had wound up the 
addresses with an account of the development of 
wireless from Maxwell's equations to Marconi and 
the B.B.C., the proceedings were transferred to the 
Cavendish Laboratory, where, in the old rooms 
designed so carefully by Maxwell, were laid out for 
the first time since Maxwell's death the treasures 
which were bequeathed by Mrs. Maxwell. 

The laboratory can count itself fortunate in 
Maxwell's characteristic of saving everything of 
interest from his toys, manuscripts, and apparatus. 
In one group were assembled the relics of his child
hood and adolescence. The models of the regular 
solids made at the age of thirteen showed Maxwell's 
early geometrical interests ; the strained pieces of 
glass and gelatine used in his early investigations 
on the optical properties of elastic solids when 
placed in the polariser showed the now familiar 
coloured strain figures, which could be compared 
with the same figures sketched out by Maxwell 
eighty years ago. The improved form of Zoetrope 
referied to bv Dr. Garnett, with its clearly executed 
drawings of ;ortex rings in motion, and the draw
ings of more elaborate operations, in which his 
imagination was aided by the clear brush. of 
Jemima Wedderburn, proved a great attractiOn. 
There was also his real image stereoscope which 
he constructed for the teaching and study of solid 
geometry, and the ophthalmoscope which he used 
for the study of the eyes of his friends. 

In the next group could be seen the development 
of Maxwell's scientific interests ; the colour-top 
with its sectors of different colours which he con
structed whilst a graduate of Trinity College in 
1854, and which was used to establish his colour 
equations and for the investigation of colour 
blindness ; here also was the more perfect instru
ment of his last years in Aberdeen-the colour-box 
with its slits and prisms for combining different 
components of white light in any desired propor
.tion. To illustrate his work on the dynamics of 
rigid bodies were three models of his dynamical 
top ; the original wooden top used to entertain 
and mystify his undergraduate friends in Trinity 
College and the more perfect instrument of his 
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Aberdeen days with its screws for the adjustment 
of the principal moments of inertia and for 
showing the motion of the instantaneous ax1s of 
rotation. 'One of the important applications of 
this top has been to show the connexion of the 
figure of the earth with a periodic variation in 
latitude. As a reminder of Maxwell's first excursion 
into statistical theory was shown the model of 
Saturn's rings constructed to illustrate two of the 
possible methods of propagation of waves amongst 
the particles of the rings ; by it stood the original 
oscillating disc apparatus used for the measu_re
ments on the viscosity of gases which were earned 
out in his King's College days in his home in 
Kensington. There was also the small note-book 
with its record of swings and ' log decs.', and the 
triumphant letter to Tait announcing the inde
pendence of viscosity and pressure. 

The activities of Maxwell as a member of the 
British Association Committee on Electrical Stan
dards were fully illustrated by the spinning coil 
lent by the Science Museum to its old home, the 
apparatus used for the determination of the ratio 
of the units by balancing the electrostatic attrac
tion of two discs against the electromagnetic 
repulsion of two coils, and the great B.A. electro
dynamometer constructed in 1867 and used later 
by Lord Rayleigh for the determination of the 
ampere. 

Most interesting of all, perhaps, were the manu
scripts and letters of Maxwell. The delegacy of 
King's College, London, had kindly lent three of 
the small note-books in which Maxwell used to 
write down his examination questions, and in one 
of which are the first chapter headings of the 
"Electricity and Magnetism". Practically the 
whole of the manuscript of the first edition of the 
" Electricity and Magnetism " is in the possession 
of the laboratory, and various parts were exhibited, 
together with Maxwell's copy of the first edition. 
Here also were the manuscripts of his later papers, 
the note-books of his undergraduate days, and the 
notes of his lectures taken by Sir Ambrose Fleming. 
With the original plans of the Cavendish laboratory 
was a letter to Thomson asking for advice and 
giving his idea of what a laboratory should contain: 

"A place on the ground floor with solid foundations 
for things requiring to be steady. Access to the roof 
for atmospheric electricity. A place with go?d 
ventilation to set up Grove or Bunsen's battenes 
without sending fumes into the apparatus. 

"A good clock in a quiet place founded on masonry, 
electric connexion from this to other clocks to be used 
in the experiments, and from here connexion to 
machines for making sparks, marks on paper, etc. 

"A well-constructed oven, heated by gas to get up a 
uniform high temperature in large things. 

"A gas engine (if we can get it) to drive apparatus ; 
if not the University men in good training in four 
relays' of two, or two relays of four, according to the 
nature of the experiment. 

"We should get from the B.A. some of their appa
ratus for the Standards Committee. In particular, 
the spinning coil and the great electrodynamometer." 

Here also were letters to Tait announcing the 
discovery of the law of distribution of radiation 
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and the famous catechisms to Thomson " con
cerning demons ". 

If one sought evidence for the unchanging per
versity of scientific writers, there was Maxwell's 
letter written in October 1876 : 

"How vile are they who quote newspapers, journals, 
and translations by number of vol. and page, instead 
of the year of grace, as if one should refer to the 
standard No. 16240 instead of Oct. 10, 1876. Lockyer 
always alters a reference to NATURE for Sept. 7, 1876, 
into vol. ? , p. ? , as if all promoters of natural knowledge 
counted everything from the epoch when NATURE first 
began." 

Most interesting pictorial records of Maxwell's 
early life were provided by Jemima Wedderburn's 
sketch-book, very fortunately saved from the recent 
fire at Glenlair ·and lent by Capt. Wedderburn 
Maxwell for the celebration. There one could see 
the child of three years of age gazing in awe at the 
fiddler at the servants' dance, wondering, no doubt, 
'what was the go of it ' ; there, too, his escape from 
his unsympathetic tutor by paddling himself into 
the middle of a pond, together with other charming 
sketches of early life at Glenlair. The Institution 
of Electrical Engineers lent its portrait of Maxwell, 
and Dr. William Garnett sent the original of the 
well-known photograph of his later years. 

As a final entertainment, the guests were shown 
the connexion of Maxwell's colour work with 
modern work on colour photography. 

In 1861 Maxwell prepared for a Royal Institution 
lecture three lantern slides of a bow of ribbon taken 
through solutions of sulphocyanide of iron, chloride 
of copper, and ammoniated copper. The slides 
were projected on to a screen by means of three 
lanterns. Mr. Thorne Baker, of Messrs. Spicer, 
Ltd., reconstructed the projection, using the original 
slides, and then showed a colour film of the pro
cession of delegates from Corpus Christi College to 
the Senate House which had been taken the previ
ous day. The projection was very successful, the 
brilliant blue of Prof. Cabrera's robes being parti
cularly well reproduced. 

The proceedings closed by a banquet in Trinity 
College. 

THE addresses presented on the occasion of 
the Clerk Maxwell centenary celebrations have 
been brought together and issued as a single 
volume.* The book forms a most fitting per
manent memorial of Maxwell's achievements and 
personality, linking certain aspects of his work 
with that of Faraday, placing it against the back
ground of his time, and showing its influence on 
those great movements in scientific thought which 
have completely revolutionised our outlook. 

It is no easy matter either to review or to 
summarise adequately a volume dealing with a 
life which has touched and dominated so many 
activities of our modern world. Planck puts 

• James Clerk Maxwell: a Commemoration Volume, 1831-1931. 
EssayR by Sir .T. J. Thomson, !\lax Planck, Albert Einstein, Sir Joseph 
Larmor, Sir James Jeans. William Garnett, Sir Ambrose Fleming, Sir 
Oliver Lodge, Sir R. T. Glazebrook, Sir Horace Lamb. Pp. vi+146+ 
2 plates. (Cambridge: At the University Press, 1931.) 6s. net. 
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the matter in a nutshell when he points out that 
Maxwell's work has materially influenced two 
great regions of conceptual thought, the regions 
which deal with the physics of particles and with 
the physics of continuous media. In half a dozen 
masterly pages, Planck sketches the development 
of the kinetic theory, shows how Maxwell's great 
discovery of the velocity distribution law roused 
the interest and enthusiasm of Boltzmann, and 
how these two masters, marching along different 
ways, one attempting "to find the statistical laws 
of a complicated mechanical structure by consider
ing the structure simultaneously in a number of 
different states, while Boltzmann, on the other 
hand, preferred to follow over a long period of 
time a single structure through its manifold 
changes of state", laid the foundations of the 
modern science of statistical mechanics. 

There is no more fascinating chapter in the 
history of kinetic theory of gases than that which 
describes the difficulties encountered by the theory 
when dealing with certain irreversible processes. 
Here again these two pioneers followed very dif
ferent routes, and Maxwell's artifice of looking on a 
collision as a rapid and continuous transition from 
the initial to the final state governed by a repulsive 
force which varied according to the inverse fifth 
power of the distance, roused Boltzmann to a 
high pitch of enthusiasm. His famous comparison 
of Maxwell's work to a musical drama is unique in 
the literature of science : 

" At first are developed majestically the Varia
tions of the Velocities, then from one side enter 
the Equations of State, from the other the Equa
tions of Motion in a central field ; ever higher 
sweeps the chaos of formulre ; suddenly are heard 
the four words ' put n = 5 '. The evil spirit V 
vanishes and the dominating figure in the bass is 
suddenly silent ; that which had seemed in
superable being overcome as if by a magic stroke. 
. . . Result after result is given by the pliant 
formulre till, as unexpected climax, comes the 
Heat Equilibrium of a heavy gas; the curtain 
then drops." 

Sir J. J. Thomson's essay tells the story of 
Maxwell's greatest contribution to science--the 
theory of the electric field-with all the force and 
authority of one of whose influence on post
Maxwellian physics it can with literal truth be 
said, pars magna fuit. It is difficult in these days, 
when the concept of lines of force is a school 
commonplace, to realise the state of electrical 
science in 1855, when Maxwell's first paper ap
peared. An imposing mathematical superstructure 
had been built on the inverse square law and the 
notion of action at a distance, and, indeed, if we 
endeavour not to be wise after the event, we see 
that there is a measure of justification for Sir 
George Airy's dictum when he says that he "can 
hardly imagine anyone who knows the agreement 
between observation and calculation based on 
action at a distance to hesitate an instant between 
this simple and precise action on the one hand and 
anything so vague and varying as lines of force 
on the other." 
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