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The available heliometer measures indicate a fluctua-
tion of the sun’s  shape corresponding with the 11.3-year
sun-spot period, but probably not exceeding o”.10, whilst
the observations of Ambronn and Schur possibly indicate
another, shorter, period, of about twenty-eight days.

To determine this question, a long, homogeneous series
of observations 15 necessary, and a pheotographic heliometer
would probably furnish the best results. Experiments in
this direction have already been made.

A ReMARKABLE MEeTEOR.- In No. 4287 of the Astrono-
mische Nachrichten Prof. Kopff describes a remarkable
meteor which left a persistent, drifting train for about
half an hour. The meteor was first scen at 12h. z5m.
(M.T. Konigstuhl) at Hcidelberg, and was brighter than
Venus, its colour being a yellowish white. It appeared
about 2° east of a Ursae Majoris, and travelled along a
path parallel to the line joining « and y Ursze. The
luminous trail changed its shape and position, and was
finally observed at 13h. 25m.

Sun-sPoTS IN 1907.—The frequency and heliographic dis-
tribution of sun-spots in 1goy7 are discussed by Dr. Rudolf
Wolf in No. 99 of the Astronomische Mitteilungen. The
monthly relative numbers show maxima in February and
September, the daily relative number between Fcbruary
o—14 exceeding 170 ; for the year the mean monthly number
was 62:0. Some interesting tables and curves show the
relations between the variations in sun-spot numbers and
terrestrial magnetism.

THE Pararrax oF 61 Cvext.—The results of a new
determination of the parallax of 6r Cygni, carried out by
Prof. G. Abetti at Heidelberg 1906-8, are published in
No. 9, vol. xxxvil.,, of the Memorie della Societa degli
Spettroscopisti Italiani. About %ooo observations were
made, and their reduction, in three series, gives the
following figures for the parallaxes of the components of
the star :—61 Cygni pr. #=+0"24, mean error, +0".03;
61 Cygni f. w=+0"22, mean error, +o0".03.

ADVANCE IN EKENOWLEDGE OF CANCER.
IN conformity with a scheme of inquiry embarked upon

in October, 1goz, the third scientific report of the
Imperial Cancer Research Fund, recently issued, treats,
like its predecessors, of cancer as a problem of general
and experimental biology. It contains no definite answer
to the questions, What is the nature and what the cause
of cancer? and beyond demonstrating that systematic
experiment justifies the early surgical removal of a tumour
as the only possible treatment at the present time, the
report is silent as to remedial and preventive measures.
These shortcomings will almost certainly arouse misgivings
on the part of those who cannot appreciate how progress
is made in any field of knowledge. They wilf also, no
doubt, be seized upon by persons who, in their ignor-
ance, assert that all scientific efforts should be con-
centrated on utilitarian ends, and they will be exploited
by the charlatan, to whom for a space a free field is
still left for his nostrums. The sustained efforts of the
past six years to penetrate the mysteries of cancer
have been accompanied by a corresponding activity
on the part of faddists and quacks who advertise them-
selves by proclaiming the failure of scientific investiga-
tion to yield *‘ practical fruits.”” The danger of their
literary activity is but enhanced by the powers of diction
and of exposition possessed by some of the writers. They
could profitably devote their literary ability to expound-
ing to the public the true facts and difficulties of the
cancer problem instead of the ridiculous causes they
maintain before a jury of the credulous and the suffer-
ing. In the absence of this enlightened attitude on their
part it is my duty, since the second scientific report
was followed by volumes of nonsense on the part of such
persons, bluntly to inform the general reader of the folly
of ignoring the necessity for the early surgical removal
of cancer, and of running from one faddist or quack to
another yet more ignorantly sanguine. If, in the future,
the progress of scientific investigation provides a substi-
tute for or an adjunct to surgical treatment, there will
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be no needless delay in placing it within the reach of the
cancer patient.

Meantime, the importance of the investigation of cancer
is only too grimly emphasised by its frequency as a cause
of death. “Lhe number of deaths recorded from cancer
increases from year to vear throughout the world,
civilised and uncvilised, human and animal. Taking
England and Wales as an example, in 1889, on an
average, the chance of a man above thirty-live years
ultimately dying of cancer was one in twenty-one, and for
a woman above the same age one in twelve. The in-
crease in the number of deaths recorded from cancer
makes the corresponding chances to-day one in cleven for
men and one in seven for women. Scarcely a family of
large size escapes attack. There is no circle of acquaint-
ances, no chance asseibiage of persons at a table d’héte
or in a tube lift, but contains prospective victims. But is
cancer really increasing? ‘The accurate use of statistics,
and the careful scrutiny of the scientific valuc of the data
upon which they are based, still withhold an affirmative
answer. If it be further asked, Is not cancer much more
frequent in races living under European civilisation than
in the rest of mankind? recent investigation has disposed
of the fiction that many races of mankind are exempt.
Where the disease wuas said to be rare, e.g. in Japan,
there are excellent statistics of which Europeans were
previously ignorant proving the great frequency of cancer
among the Japanese, and, taking another example, in-
vestigations In Indian hospitals show that certain forms
of cancer very common in London hospitals are probably
not less common in hospitals throughout Hindustan. In
the case of most other races there are insurmountable
difficulties in the way of even thus roughly estimating
its frequency among them. Therefore it is idle to affirm
or to deny that cancer may be more common in some
races than in others. The disease occurs throughout the
human race, and its association with forms of chronit
irritation having nothing in common beyond this associa-
tion is a fact of more moment than any futile discussion
of the relative liability of different races. The additions,
during six years, to our knowledge of its occurrence in
man, as well as in tame and wild animals, tell hard
against those who, at the close of the nineteenth century,
argued that the increase in the number of deaths attributed
to cancer was real, and merely a penalty for living under
the influences of European civilisation. :

Much additional evidence has been obtained of the extent
to which cancer pervades the vertebrate scale. The
similarity of the disease throughout vertebrates is illus-
trated most diagrammatically by a series of preparations
of skin-cancers from mammals to marine fish living in a
state of nature. Wherever data are available, for animals
as for man, the liability to cancer is shown to be greatest
in the last third of the span of life, whether it be short
or long; the 'fage-incidence’ of cancer in man has
acquired enhanced significance by the establishment of
this generalisation.

The widening of our knowledge of the occurrence of
cancer is only one example of how revived interest in
mere observation has put an end to the era of unverified,
and often unverifiable, speculation which characterised the
last twenty years of the nineteenth century, when exact
methods of studying the clinical course, the anatomy, and
the microscopical structure of tumours had reached their
natural limitations. The study of cancer solely from the
standpoint of its being an infective disease had vielded
equivocal and self-contradictory results. Statistical methods
had become barren from want of data to work on. No
point vulnerable to an attack in the rear by the experi-
mental method could be discerned.! In short, there was
a standstill in the advance of knowledge. As is usual in
all similar epochs in the progress of science, observation,
hypothesis, and experiment had ceased to advance hand
in hand. The arm-chair speculator had the field to him-
self, With only the knowledge derived from the bedside,
the study of the structure of tumours in man, imper-

I As a matter of fact, such a point of attack had existed since the time
when Hanau anrd Morau had successfully inoculated rancer fr m one animal
to another, but those engaged in cancer research had either failed to realise
the significance « f this imperfect work or had been baffled by the difficulties
which had to be overcome in attempting to imitate it.
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fect data of its incidence in FEuropeans, and hearsay
statements of its absence elsewhere to guide him, he little
comprehended the futility of the explanations he so lightly
advanced, and others of his kind equally lightly refuted.
A general feeling of the hopelessness of penetrating to
the truth was abroad, both among the public and the
medical profession, who, the limits of surgical aid having
been reached, were despondent in the extreme. The
universality of this conviction led to the spontaneous and
independent formation of ‘‘cancer research committees ’’
in different countries at the end of the nineteenth century.

The whole outlook of the cancer question has been
changed by the successful application of the comparative
biological and experimental methods to its study, and by
the restoration of the legitimate relations of observation,
speculation, and experimental verification. In this revival
the committees formed in different centres have played
very unequal shares, according as their proceedings have
conformed to the methods which advance natural know-

ledge. To demonstrate fully the adequate evidence upon
which the claim—cautiously advanced in the first and
second scientific reports and earlier papers—is based that

a new and rational era of investigation has been in-
augurated, and to urge continued confidence in the
investigation of cancer, are the primary objects and the
main justifications of the third scientific report of the
Imperial Cancer Research. The time has not come when
practical applications of the additions to knowledge are to
be expected, nor has accident vet yielded any.

Although the rapid accumulation of new facts forbids
the premature formulation of a generalisation attempting
a unification of the mass of new and old knowledge, many
results of far-reaching importance have been attained.
The work of recent years has made it more certain than
it ever was before that cancer contains no virus or other
parasite foreign to the living organism. One is often
asked if a relative suffering from cancer is dangerous to
others, e.g. a grandmother to her grandchild—the chief
solace of her old age—or if an historic family .mansion
should be burnt down because many progenitors inheriting
it had died of cancer. During six years many tens of
thousands of mice suffering from cancer have been under
the . most stringent observation. 1f cancer were
municable in the sense in which
communicable, animals housed along with those naturally
suffering from, or inoculated with, cancer would be the
first to suffer. In an experience extending over six years,
i.e. almost three times the average length of a mouse’s life,
exhaustive investigation has shown that this risk doecs not
exist.  This fact of itself satisfles those handling the
animals. They incur still less risk in passing many hours
daily dealing with cancerous animals in a room in which
10,000 of such mice and rats are usually housed at onc
time. If such a *‘ cancer house » as never before existed
has no dangers to human beings who spend their days in
it, a fortiori other persons have no ground for appre-
hension. These results are of great practical value. They
reinforce opinions often expressed in the past for other
reasons. The presence, every day in the year, of some
50,000 persons suffering from cancer in England and
Wales constitutes no menace to the health of those near
and dear to them, nor to the health of the population
geverally, as would a smaller number of people suffering
from small-pox. Notwithstanding the unwise assertions
irresponsible enthusiasts will continue to make from time
to time, what was a justifiable cause of public alarm has
been removed by experiments on the transference of cancer
from one animal to another, and on the housing of large
numbers of cancerous with sound animals over a prolonged
period, It has been demonstrated completely that artificial
transference from animal to animal is due to the implanta-
tion of Iiving cells. This is a factor which does not come
in at all in reference to the frequency of spontaneous
cancer in man or animals. In corresponding observations
on mice suffering from spontaneous cancer no case of
transference has occurred. :

In this respect cancer presents a marked contrast to
other diseases, e.g. tuberculosis, equally widely dissemin-
ated and common to man and the whole vertebrate phylum,
for although no race of mankind is exempt, and cancer
extends down the vertebrate scale to marine fish living in
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a state of nature, there are the most striking limitations to
its communication from one individual to another. There
is no connecting link, as it were, between the disease as
it presents itself in nearly allied species nor yet even in in-
dividuals of the same species. There is nothing which,
while foreign to the animal bedy, is nevertheless common to
cancer wherever it occurs. ‘There is nothing equivalent,
e.g., to the characteristics of tuberculous tissues which, no
matter what the species of animal, are stamped with unmis-
takable common features by the presence of the tubercle
bacillus. The properties of the tubercle bacillus obscure
all the natural properties of the tissue containing it, and
they confer upon such tissue new properties essentially
the same in all species of animals. Tubercular tissue has
common properties in all animals; the distinctions of
species, and of individual tissues of one and the same
species, are submerged in their acquirement of a new
property, conferring on them the power of conveying
the discase to previously healthy tissues, not only from one
animal to another of the same species, but also to others
of different species. The tuberculous tissues themselves,
however, die when transferred to a new animal; they do
not grow, they merely hand on the cause of the diseasc,
viz. the bacteria, which continue to grow in new soil.
How, then, is the pervasion of the animal kingdom by
cancer cxplicable? It is intelligible because experiment
has proved that cancerous tissues retain, not only the
characters of the species of animal, but also those fealurcs
distinguishing the several normal tissues of an individual
and because the general conclusion from comparative and
experimental investigation is that cancer arises de nowo
in each individual attacked, by a transformation of healthy
tissue, one case of cancer having no relation to any other
This general conclusion is based upon observations ang
experiments of very varied but confirmatory nature.

When a piece of cancer-tissue of a mouse is implanted
into another mouse, certain of the cells continue to grow
in the new animal and others die. The cells which con-
tinue to grow are the cancer cells proper. 'The other
ceils  which die, formed the scaffolding of supporting con-
nective tissucs and blood-vessels.  The process of trans-
ference can be repeated ad infinitum, the powers of growth
of the cancer cell being inexhaustible; they set at defiance
the laws determining the specific sizes of the bodies and
the organs of vertebrates, and determining the specific
duration of the lives of different vertebrates. The cancer
cells rotain their characters unaltered in the course of
artificial propagation, and the connective tissue scaffold-
ing, supplied afresh by each successive host, remains
identical with that which the cancer cells had in the
animal where they originated. This scaffolding is called
forth by the cancer cells themselves, and is of the nature
of a specific reaction on the part of the ordinary con-
nective tissues and blood-vessels of the host. The scaffold:
ing is characteristically different for different tumours, and
as will be stated below, the cancer cell is unable to con-
tinue to live and grow without it. The propagation of
cancer is only possible in animals of the same species, e.g.
from mouse to mouse or rat to rat, but not from mouse
to rat or vice versd.

Since the limits to transplantation are the same as those
which limit the transplantation of normal tissues, e.g. the
grafting of skin, the facts are of themselves evidence that
cancer tissue contains nothing extraneous to the animai
in which it appears. The distinctive differences in the
new scaffolding which different tumours even of the same
organ, e.g. the mamma, re-acquire after every transplanta-
tion are inexplicable on the assumption that the tumour
cells contain a common virus endowing them with their
peculiar properties. Thorough investigation of questions
of metabolism has shown the relations of a tumdur to its
host to be merely those of nutrition, similar to those of
the foetus in wutero to its mother. More than seventy
transplantable tumours of very varied nature have been
studied in the laboratory, and the above facts hold for
them all.

The features of growth and of histology exhibited by
different spontaneous tumours remain distinctive in the
course of continued propagation, and they give weighty
indications of the nature of the changes responsible for the
acquisition of cancerous properties, since there is neither
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progress to a uniform histological structure nor a gradual
advance to the exhibition of uniform biological behaviour,
nor acquisition of a uniform rate of growth. The trans-
formation of normal into cancer cells really covers a
scale of changes which do not pass into one another.
Permanent features are stamped upon cancer cells at the
outset. There is no tranmsition from one degree of the
cancerous change to another.

In the transplantation of a tumour inte a new host
success or failure is determined primarily by two factors,
These are the qualitics of the tumour cells and the nature
of the *‘soil ¥ the new animal offers. During continued
propagation the cells of the tumours of a single organ,
e.g. the mamma, exhibit other differences corresponding
to those mentioned above with reference to the ** support-
ing ” scaffolding, and together with them pointing still
more strongly to primary qualitative differences in the
cells of different tumours. Although cancer occurs spon-
taneously mostly in old animals, young animals are more
suitable for growth. The introduction of a minute particle
of cancerous tissue into a normal animal leads to all the
consequences which accompany the growth of a spon-
taneous tumour. Thus the adequacy of the assumption
with regard to man, that the origin of cancer is primarily
circumscribed, is demonstrated. A consideration of all the
results proves that the genesis of a tumour and the growth
of a tumour are two different things.

The ““soil 7 which different races of mice offer, as it
were, for the growth of cancer varies naturally in suita-
bility ; but tumours can gradually or rapidly adapt them-
selves to a soil which was unsuitable, e.g. when a Danish
tumour was first transplanted in England it grew in only
5 per cent, of the mice inoculated, but later the success
rose to 9o per cent. There are natural constitutional
conditions which are favourable, and others which are un-
favourable, to the growth of a tumour. The unfavourable
conditions act as sieves, permitting certain kinds of cells
to pass, and once they have passed they can multiply
beyond our powers of mcasurement.

The *“soil 7 can, however, also he modified experi-
mentally. [t can be made absolutely unsuitable for growth
or rendered more suitable than normal.’ Mice and rats
can be rendered unsuitable for growth only by vaccinating
them with malignant new growths of their own species
and by vaccinating with normal tissues of their own
species, In the latter case the degree of ‘fresistance
normal tissues produce directly corresponds to the close-
ness of the relationship between the normal tissue
vaccinated and the tumour subsequently inoculated, e.g.
skin protects best against skin cancer. These facts refer
us back again to the limitations to the transplantation of
tumours, and together with them demonstrate the reten-
tion by malignant new growths, not only of the tissue
characters of a species, but also of the biochemical as
well as of the histological characters distinctive of the
several species. A sarcoma of a rat or cat, vaccinated into
a mouse, lacks the power of protecting it against sub-
sequent inoculation of a mouse sarcoma; this fact shows,
as clearly as the method permits, the abscnce of any
extraneous agent common to the growths of these different
species. The growths of different species of animal
resemble one another just as much, and differ just as
much, as their respective organs and tissues do. As
differences exist in certain properties of tumours already
alluded to above, so corresponding other differences are
revealed by the extent to which tumours, when vaccinated,
induce protection against cne another. A tumour does not
vaccinate so well against other tumours as it does against
itself or against those of its own kind. A lesser degree
of protection which one kind of mouse-tumour induces
against other kinds is due, probably, not to cancer-tissue
as such, but to its properties qud mouse-tissue.

Animals which are absolutely protected against inocula-
tion do.not yield a serum which, when introduced into
new animals, has a power of protecting them against in-
oculation, still less is there any evidence of immune sera
having a power to cure animals of tumours already grow-
ing. Highly immune mothers do not transfer immunity to
their offspring as do animals immune to diphtheria or other
poison of infective disease. Indeed, the mechanism of the
protection which can be induced against cancer is of a
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kind quite unknown before. Most painstaking observations
have been necessary to penetrate somewhat into its nature.
Artificially protected animals do not supply the cancer
cell with the peculiar scaffolding of supporting tissues it
requires in order to grow into a tumour. It dies because
it cannot grow into an organised tissue, and hence cannot
nourish itself ; being damaged, it falls a prey to the natural
guardians—the phagocytes—of the body. The process is
the same whether vaccination has been made with cancer
or with normal tissue. The way in which this protection
hecomes general in the body fluids or tissues has not yet
been fully ascertained; nevertheless, so far as it is known,
it helps to elucidate the spontaneous healing of primary
and secondary growths in man, and its further study gives
promise of our being able ultimately to enhance the powers
of resistance of the body to a degree which will prevent
the dissemination of a primary growth.

Before so much can be attained there are many difficut-
ties to he overcome, not the least of which is the dis-
covery of the fact mentioned above, that the soil may be
rendered more than normally suitable for the growth of
cancer.  Hypersensitiveness can be induced by many
different agencies; indeed, as contrasted with the induc-
tion of protection, it is not specifically induced.* The
growth of one tumour does at times make the **soil ’
of an animal more favourable for the growth of a second
tumour, and therefore, presumably, for dissemination. It
is much more difficult to protect an animal already bear-
ing a tumour against the transplantation of a second
tumour than it is to protect an animal which has not
already got one.

Animals spontaneously attacked with cancer make
efforts, which are sometimes successful, o cure themselves
both of primary and of disseminated growths, e.g. in the
vessels of the lungs. There is no longer room for
scepticism regarding the statements which have been made
from time to time of similar occurrences in man. The
process of spontaneous healing is much more common in
animals bearing transplanted tumours. In their case it
can be studied in great detail, and it has been found to
follow the same course as in man. A weighty factor
contributing to its occurrence resides in the properties of
the cancer cells themselves, for it has been discovered
that they multiply with unequal rapidity at different times.
They alternate regularly between positive and negative
phases of growth., They are much more vulnerable to
attack in the negative phase, e.g. through the heaghtenqd
unsuitability or resistance which can be induced in the soil
as described above. The further study of the relations
obtaining here will ultimately assist us to prevent a primary
tumour from disseminating and establishing offshoots in
remote parts of the body. ;

A startling phenomenon has been stumbled upon during
the artificial propagation of epithelial malignant new
growths (carcinomata)., In the course of time some of
these tumours have been replaced by connective tissue new
growths (sarcomata). There is no question of the con-
version of epithelial into connective tissue cells. All the
facts point to the acquisition of cancerous properties by
what were previously normal connective tissues, viz. cells
of the supporting scaffolding or ‘“stroma.” It appears
probable that in this way malignant new growths }!ave
been produced for the first time expen'men.tally. The
development of sarcoma in this way occurs in circumstances
throwing much light upon why cancer in man is so fre-
quently associated with chronic irritation, as referred to
above, and resulting continuous or intermittent attempts
at regeneration and repair in man, Together with other
facts, notably the differences in incidence of cancer in
different races of mankind as ‘determined by the f:\ppl}ca—
tion of irritants to different parts of the hody,_lt gives
the coup de grdce to the generalisation of the idea that
cancer is of congenital origin.

Many new facts recorded above are of fundamental
importance in enabling us better to comprehend the nature
of cancer. Two factors have been proved to be of prime
importance in its development; one is the alteration within

1 The variety of the agents which render an animal hypersensitive for the
erowth of cancer acquires added interest when regarded in association with
the variety of causes of chronic irritation related to the development of
cancer in mankird, as referred to above,
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a circumscribed area of what were normal into cancerous
cells, either under the influence of unknown causes in the
body itself or through the mediate intervention of diverse
external chronic irritants, which may be actinic, chemical,
bacterial, mechanical, in short, are legion; the other factor
is the constitutional condition of the living body, which
may favour or hinder growth of the limited number of
altered cells into a tumour. Extensive observations on in-
breeding stocks of cancerous mice show that in-born pre-
disposition plays only a very subsidiary, if any, part in
determining both the one and the other; both are acquired.
Cancer is a foe to all men, and the liability to it being
in all probability acquired may ultimately be found to be
avoidable.

A sudden revolution of all former views on the nature
and treatment of cancer has not been effected. Much of
the knowledge inherited can be utilised, much of it must
be discarded. 1 have not dwelt on the initiative, the
sacrifices, and the patient toil of my colleagues Bowen,
Cramer, Gierke, Haaland, Murray, and Russell, nor on the
enlightened and generous encouragement of the ecxecutive
committee of the Imperial Cancer Research. It will be
evident to all who read my colleagues’ papers in the re-
port how much they have contributed to raise the British
national investigations of cancer to the premier position
among similar institutions abroad, I have not made refer-
ence to work by other distinguished investigators, but full
credit is given to them in the report itself. Slowly feel-
ing the way from one certain step to another has often
simply meant being met by new and unsuspected difficul-
ties. Each hitherto unsuspected difficulty when overcome
has, however, brought us more nearly face to face with
the: realities of cancer genesis, cancer growth, and the
natural means by which the body protects itself against
them; they all are better comprehended and nearer solu-
tion to-day than ever before. E. F. B.

STUDIES IN ANTHROPOLOGY.

THE growing interest in the study of anthropology as

a branch of university teaching is illustrated by the
publication of the Proceedings of the Anatomical and
Anthropological Society of Aberdeen, of which Prof. R. W.
Reid is chairman, for the years 1906-8. The most
important contribution in the volume is a report by Dr.

A. Turner on the natives of Portuguese East Africa
south of latitude 22°. The habits, customs, and mode of
life of the three chief races in this territory, the
Myambaams, Mtyopis, Shangaans, and Lourenco Marques
Boys, are described chiefly with reference to the principal
forms of disease which appear in their kraals. Incident-
ally, some remarkable customs of much interest to the
anthropologist -are discussed. Thus, if a man dies of a
discase like consumption, which causes constant gasping
for breath, the officiant at the burial has to open the
thorax of the deceased in the middle line and remove both
the lungs and heart. These are so placed in the grave
that they will not slip back into the thorax when they
are laid upon it. The rite is obviously a piece of sympa-
thetic magic intended to -save the person conducting the
interment from contracting the disease.

Full details are given of the remarkable habit of the
Mtyopi women, who produce, by means of cicatrisation,
lumps varying in size from that of a walnut to a pea
along the breast, abdomen, and legs. The males of the
same tribe file their teeth in the form of pegs, of which
the rather doubtful explanation is suggested that it is a
mark of primitive cannibalism, because they would be
better able to tear human flesh if their teeth were filed.
The existence of the practice, however, among tribes who
are not cannibals seems to indicate that it is more prob-
ably one of the savage’s misguided attempts at personal
ornamentation. Witcheraft is common among these races,
and the witch-is much dreaded and often shamefully
treated. Some natives, we are told, were in the habit of
bringing suspected women for examination by the Portu-
guese commandant, who was asked to report on their
alleged possession of supernatural powers. Finally, to put
an end to such proceedings, he shrewdly gave as his verdict
that while he was unable to detect anvthing extracrdinary
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in the women, he could not speak with such confidence of
their male companions. This opinion abruptly brought
the investigation to a close. The methods of circumcision
ave fully described, the most remarkable feature in the
operation being the extreme cleanliness enforced upon the
performer of the rite, a precaution which usually obviates
the risk of septic poisoning.

Local anthropology is represented by a paper by Dr.
W. R. Macdonell on the physical characteristics of the
medical students at the University, a summary of a long
series of measurements which have been taken with the
utmost care. For the purpose of comparison the subjects
were divided into two groups, those of pure Scotch descent
on both sides and those where one or both parents were
foreign to Scotlund. The general result is that in physical
characteristics the two groups are practically identical.
They closely resemble Cambridge students and graduates
in length and breadth of head, but they are slightly lower
in stature. In all three characters they are uniform with
the rural population of Aberdeenshire. The average
growth between the nineteenth and twenty-third vear of
age is about 1} per cecat. in all characters except auricular
height, in which it is about 3 per cent. There is prac-
tically no difference between honours and pass men in
length and breadth of head, and the Abcerdeen head is not
larger than that of other classes of the community.

—

HYGIENE—PERSONAL AND ENVIRON-
MENTAL:?

THREE well-printed and well-filled volumes conraining

all the addresses and papers read at last year's School
Hygiene Congress m London, and a summary of many of
the important discussions, have been published recently.
On a more leisurely and comprehensive review than was
possible at the congress itself, one cannot but be struck
with the small amount of irrelevant maiter. School
hygiene, involving, directly or indirectly, the whole series of
systems of modern education, lends itself to the fanatic, the
crank, and every other type of abstractionist. It is, how-
cver, with agreeable surprise that one finds here a large
number of papers full of concrete experience, presented in a
well-ordered way. Like the four volumes of the first con-
wress (Nuremberg), these three form a most convenient con-
spectus of school hygiene at the present day. There are
signs that the movement has become more mature, for
the studies are in many respects more detailed. It is
difficult to select papers for special observation, but there
are many that will repay reading and re-reading. The
general address by Bishop Welldon on ‘‘The Effect
of School Training -on Mental Discipline” contains
many well-loaded aphorisms, but it is disconcerting to
read :—'* But, at whatever cost, the habit of unquestioned
obedience must be created in the young. When [ was
headmaster of Harrow School, I used to say to my young
colleagues, ‘ Begin by making the boys feel that you are
prepared, if need be, to grind them to powder; then you
may safely grant them as much liberty as you will.”"”
This is one idcal, but it is not the ideal of Froebel, of
Pestalozzi, of Herbert Spencer, of Earl Barnes, of Stanley
Hall.

The discussion on duration of lessons, sequence of sub-
jects, and seasons of the year as affecting school work,
contains good papers by W. H. Burnham (Clark Univer-
sity, Mass.), by M. Chabot (Lyons), who enters into much
exact detail, and by Dr. L. Burgerstein (Vienna), whose
well-known handbook on school hygiene is a standard.
Another ‘‘set discussion on the lighting and ventilation
of class rooms ' contains a careful paper by MM. Courtois
and Dinet. The general conclusion is that class rooms in
France have too little cubic space, and that the air should
be slightly warmed and free from dust.

Griesbach’s method of estimating fatigue by the aesthesio-
meter was discussed by Dr. Altschul and others. Obviously,
the method needs to be applied with skill, but, on the

1 Second International Congress on School Hygiene. London, 1g907.
Transa tions, Vols. i., ii., ili. Fdited and arranged by the Ordinary
General Secretari-s, Dr. James Kerr ard E. White Wallis.  Price 5s5. each
volume ; complete in three volumes, 125, 67 ; bound 155. net. Vol. i, pp.
xxiv+391 ; vol. il.. pp. xv-+401-848 ; vol. iil.; pp. vi+849-1008. (Londoa:
Royal Sanitary Institute.)
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