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BRITISH ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE.

THE meeting of the British Association for the Advancement
,o Science at Bradford, the opening of which was referred to in
the BRITISH MEDICAL JOURNAL of September 8th was brought
to a close on September 12th. We give brief summaries of
,such parts of the work of the various Sections as seem likely
to be of interest to medical readers.

Malaria and Mosqv,itos.
In the Section of Zoology Major RONALD Ross lectured on

Malaria and Mosquitos from a Zoological Point of View. A
striking evidence of the interest taken in this subject at the
present time was afforded by the very large audience which
assembled to hear this lecture. The room was crowded and
many could not obtain admittance. In giving the life-history
and cytology of the parasites in the vertebrate and inverte-
brate hosts, the lecturer stated that this history presented
three points of great novelty and interest to zoologists ; first
that these organisms, although simple unicellular organ-
isms, possess, besides the usual neutral proliferation-
a most typical sexual proliferation-not a mere approach
to it such as we are familiar with in the ordinary
conjugation, but a mature ovum and sperm apparatus, exactly
like what is found in the higher animals. Secondly, that
first among the Protozoa, the parasites of malaria have been
found to exhibit the property of metoxeny-that is, they re-
quire two hosts for their complete development, and exhibit
alternation of generations. Thirdly, as Professor Ray Lankes-
ter has just pointed out, the development of the blasts
(sporozoites) is closely similar to spermatogenesis, and is pro-
bably the first recorded instance of androcratic partheno-
gene-i8, that is of propagation without zygosis from andro-
morphic and not from gyniecomorphic cells-such as we are
accustomed to in cases of parthenogenesis hitherto known to
us. The lecturer concluded by giving some leading facts re-
garding the bionomics of gnats, especially Anopheles. In
answer to Professor Poulton, he said that though gnats cer-
tainly feed on fruits and leaves, he had never known them to
lay eggs without a meal of blood.

The Respiration of Anophele'.
In the Section of Zoology Professor L. C. MIALL delivered

an illustrated lecture on the Respiration of Aquatic Insects.
He called attention to the important part played by the hairs
of skin in directing currents of air to the spiracles beneath
the surface of the water. In the case of the larvae and pupse
of insects the modifications were much more profound. The
larvae of the gnat and its adaptions were described, and in this,
as in many other insects, the only spiracles which remained
open were those on the hinder end of the body. The manner
in which the larvae of Anopheles-the malaria-bearing mosquito
-maintained free communication with the air while the
whole of the body was completely under water was
-especially interesting. A fringe of hairs at the tail-end
formed a sort of cup, which enabled the tail-end to
float, and so admit an abundant supply of air through the
open spiracles, while the larvee were feeding on the
bacteria on the surface of the water. This cup, formed
of a fringe of hairs, was found in a good many insects. Then
there was the telescopic tail, which enabled the larvde of some
insects to bring the terminal spiracle to the surface from a
-comparatively considerable depth; and again, there was the
retractile tail with spiracles at the very tip. The larvae of
.gnats. showed an interesting transition. Generally the
tracheal tubes passed through the body and opened at the
,tail; but in some cases the tubes were much narrower, and
at two places swelled into vesicles. This modification
reached its extreme in the larvae of the phantom gnat. In
this, only two pairs of vesicles, one at each end, were visible,
and the tracheal tubes were invisible. On these vesicles
granules of a deep violet substance were apparent-a peculiar
substance frequently observed in the respiratory tract of
insect-. It seemed to possess some considerable physio-
logical importance, but its nature had, not yet been deter-
mined. The tracheal system was at first filled with water,
and only in the course,of a few days did air take the'place of
the water. The operation of replacing the water by air in a
completely closed system, which nowhere touched the surface,

without any rise of temperature or diminution of pressure,
was a puzzle not yet explained. This wonderful process was
constantly observed in aquatic insects.

Efects of Local Injury in Nerve.
In the Section of Zoology Professor F. GOTCH made a com-

munication on the subject of the Physiological Effect of Local
Injury in Nerve." He contended that, whatever our idea of
nervous impulse may be, the electric change which is sup-
posed to be its inseparable concomitant may possibly either
take place without it, or be absent under conditions whcn the
nervous impulse is undoubtedly present. He described a
particular instance in which the nerve was so modified that
no electric change could be detected at a part where the ner-
vous impulse was undoubtedly present.

Incidence of Disease in Bradford.
In the Section of Economic Science and Statistics Dr. A.

RABAGLIATI presented a communication on the Local Inci-
dence of Disease in Bradford: a comparison between the
rates of mortality from various diseases as published by the
Registrar-General for England and Wales and those pub-
lished by the Health Department of the City of Bradford.
Bradford, he observed, was a bleak, raw, cold place, with a
somewhat smoky atmosphere and a frequent but not heavy
rainfall. Apart from climate, the work of a place was an
important element in respect of health, and the staple trade
of Bradford-partly in consequence of the love of open air
which characterised the people, and partly of Parliamentary
regulations-could not on the wihole be considered unhealthy.
The process of " gassing," however, which involved the use
of a great number of gas jets, was injurious. The remedy was
to be sought in larger cubic space and free ventilation. The
returns of the Registrar-General furnished some strange results
as regaded the city. The birth-rate, which thirty years ago
was upwards of 38 per i,oo-about 3 in excess of England
and Wales-had falle between I891-95 to 27.20, or 3 below
that standard. A greater disparity existed in the marriage-
rate, which in 189I-95 in the whole country was 15J6 in
the I,ooo, whereas in Bradford it was only 9.23. It was lower
even than that of Ireland, which was far and away the lowest
of all European countries. It was a grave matter, however,
that with a lower birth-rate there was a considerably higher
infant mortality than in the country at large. In I89I-95 it
was 176 per I,coo, as compared with I51 for the rest of the
country. It should, however, be added that it continually
diminished. One reason assigned for this state of things was
the number of Bradford mothers at work in the mills instead
of at home with the children. As in the rest of the country,
the illegitimate birth-rate was falling, but in I891-95 in this
city it was 5.76, as against 4.2 for the country at large. Brad-
ford showed a low zymotic death-rate which was doubtless
attributable to the liberal policy of its 5ouncil in opening new
parks, clearing insanitary areas, and improved sanitation
generally. But it was an alarming fact that there had been
no improvement in the mortality from zymotic diseases during
the last ten years. One of the chief reasons was that in I8gI-95
influenza had devastated the people. Its victims in England
in I876 were 203; in I890,4,523; in I891, I6,686; and 12,800
in I895. The explanation might perhaps be that we had
been taking a too narrow view of the causation of fevers, and
that there were other as yet unascertained causes than bad air
and overcrowding. Unfortunately, again, cancer was a grow-
ing disease both in England and in Bradford-in the former
in the course of 15 years the increase had been 42 per cent.,
in Bradford 45 per cent. The increase in the city was in part
probably due to the founding of the Cancer Hospital, which
attracted persons from the outside. He would suggest that a
crusade should be started against diseases such as cancer and
influenza, which had come to stay, rather than against con-
sumption, which was satisfactorily diminishing. Treatment
might be carried on with considerable success without clear,
ideas of causation, though prevention was impossible without
knowledge of causes. It would seem that we had exhausted
the benefits to be derived from improved sanitation, and it
was impossible to avoid a strong misgiving that some im-
portant element of causation had still to be discovered as
regarded fevers. In respect of cancer our mental attitude had
to be one of silence, if not of despair.
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Population and Birth-Rate.
In the Section of Economic Science and Statistics, Mr.

MABcus RUBIN, Director of the Royal Danish Bureau of
Statistics, read a paper on Population and Birth-Rate viewed
from the Historico-Statistical Standpoint. He said that one
of the earliest of his investigations, published in I882, Was
concerned with the question of the number of the inhabitants
of Copenhagen in the seventeenth century, an inquiry based
on the records of baptisms in the church registers for that
century. The chief question to be answered was: Assuming
that the number of baptisms at some period in the past can
be ascertained for a town or a country, how can its population
be deduced from that number? As a rule the registers give
information only of baptisms, not of stillbirths. In general,
at any rate in Denmark, children were baptised as soon
as possible after birth, so thet the numbers not baptised
may rather be compared with the stillborn of later times.
Given the number of baptisms at some period in the
past, this number must be subjected to an addition before it
can be compared with the record of births of recent times
(living births and stillbirths). At the beginning of the
present century the stillbirths were some 8 per cent. of those
born alive. Thus, to find the number of births of the earlier
times at least 8 per cent. must be added to the number of
baptisms. Having obtained this datum what multiplier will
yield the total of the population? This is dependent upon
whether people in former times married earlier than now;
further, on whether marriages were more fruitful; and,
finally, on whether the number of illegitimate births was
greater. It is clear that if, in comparison with the population,
more children were born in preceding centuries than nowa-
days, the multiplier must be made less than would serve
now to deduce population from births and vice vered.
UJnfortunately the old Danish church registers contain
no record of the ages at marriage, but one may assume
that people married earlier than at present because
such a course was in agreement with the needs and wishes of
the time, whether considered from the point of view of State, of
Church, or of public opinion. Mr. Rubin has obtained informa-
tion on this point from unpublished records of a census of
Denmark in the year 1787, which exist in the Danish Statis-
tical Bureau. The census proves that on the average the age
of marriage was higher than in our time, because the masses
were compelled to postpone marriage, but in spite of this the
number of marriages was greater, partly because the well-to-
do married earlier than now, partly because the masses mar-
ried, almost without exception, as soon as they could, and,
further, partly because the widowed remarried in far greater
proportion than now. Now the well-to-do married late, the
masses early. Although, on the average, marriages were later
than now, yet the number of children to a marriage was at
least as great as in our time. In our time the fertility of mar-
riage is determined partly by physical, partly by social causes.
Formerly the fertility of marriage was as great as nature
permitted, just as marriage was undertaken as freely as the
law and the economic development of the community per-
mitted, not as nowadays, when people remain unmarried
though not restrained by the fact of being unable to afford
it. In spite of the marriages taking place later on the average,
the fertility of marriage was not less than now. A result of
the masses being compelled to defer wedlock to a later age
than now was that the number of illegitimate births was
greater than in our time. This cannot be proved directly, but
the author showed, by the use of modern statistics, how the
number of illegitimate children increases as the age of
marriage among the masses increases. Mr. Rubin was
confident that the rule can be laid down for Denmark
that in former times, both within and without the
bonds of wedlock, more children were born relatively to the
population than in our own time. The tendency towards a
diminished birth-rate which can be shown for our time did not
exist of old. That the population did not increase was due,
not to a small natality, but to a large mortality. When the
number of the baptised in former centuries is determined, a
smaller factor must be used with which to multiply it in order
to deduce the population than would be appropriate for our
time. If the number of baptisms in former times be multi
plied by thirty, the numbers of the population will probably
be determined to within io per cent. of excess or defect.

[SEPT. is, I900.

West Yorkshire Folk.
In the Section of Anthropology Dr. J. BEDDOB, F.R.S., read

a paper on the Population of West Yorkshire, in which he dis-
cussed the question whether any considerable British or pre-
Anglian element remained in the country around Bradford.
Without coming to any positive conclusion, he was disposed
to consider the inhabitants of those parts as mainly Anglian
in type. More British blood remained further north ir
Craven. A prevalent type about Leeds seemed to him to re-
semble the Burgundian Belair type of Hies and Rutimeyer.
He had found heads in Yorkshire broader and larger than in
other parts of the country. Leeds men he found had vertical
foreheads and smooth prominent brows.

The Kephalic Index.
Dr. BXDDOE also communicated Some Observations on the

Vagaries of the Kephalic Index, based on an examination andt
description of two heads, both dolichoid in pattern, but of
which the one that was most distinctly so gave a latitudial
index (living) of 82.3, owing to retarded ossification of the
posterior part of the temporo-parietal suture. But for this he-
thought that the index would not have exceeded 77.

Grooves on the Human Skull.
Professor A. F. DIXON. M.D., read a paper, with lantern

illustrations, on Certain Markings on the Frontal Part of the
Human Cranium and their Significance, in which he
observed that an examination of the frontal region of the
cranium showed that, in many cases, grooves or channels
were present on the bone corresponding to the branches of
the supraorbital nerves. These grooves varied very much in
appearance, as they might be simple or branched, shallow or
deeply cut. They were not infrequently converted in parts
of their course into little tunnels. In some cases they were-
found on one side of the cranium only, in others they occurred
on both sides; their distribution was rarely quite symmetrical.
Most frequently the grooves occurred beneath the outer
branches of the supraorbital nerve, but in many cases they
were found beneath the inner branches. The grooves never
passed from the frontal on to the parietal bone, across the
coronal suture. They often extended upwards from the supra-
orbital notch, or foramen, as far as the coronal suture; in
other cases they began inferiorly at a little foramen where
some branch of the nerve entered the bone. The openings of

these little foramina were directed upwards towards the
coronal suture, just as the openings of the nutrient foramina
in tbe long bones were directed towards the end of the bone,
where growth was most active and went on longest.
The presence of these grooves indicated a want in
proportion between the growth in length of the nerves and.
the amount of expansion of the underlying part of the
cranium. The nerves might be looked upon as constricting
cords, which became depressed in the developing bone as the
cranium expands. The constricting portions of the nerves
were often limited inferiorly at a point where some little
branch entered the bone, and superiorly at the coronal
suture, where the deep layers of scalp were firmly bound
down to the cranium. Hence the grooves for the nerves did
not cross the coronal suture, and often began inferiorly at.
little foramina whose openings were directed upwards. The
grooves appeared to indicate in the skulls in which they
oocurred an excessive development of the frontal part of the
cranial wall. In races in whom the grooves were common
and strongly marked, one would expect the presence of a
tendency towards increased development and capacity of the
frontal part of the cranium; while, on the other hand, in
races in whom the grooves did not occur or were rare and but.
feebly marked, they would expect to find much uniformity in
the shape and size of the cranium, indicating that none of its.
various parts were tending towards an increased development.
In the purer races of mankind, with marked uniformity in tbe.
size and sbape of their crania, one would look for the greatest
harmony between the growth in length of the overlying
structures and the amount of expansion of the various parts
of the cranial wall; on the other hand, in mixed races they
would be more likely to find individuals exhibiting a want of
such correspondence in the amount of growth of the super-
ficial and deeper structures. In this connection it was inte-
resting to note that the frontal grooves were hardly ever
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found in Australian and Tasmanian skulls, that they were

rare aimong Melanesians, slightly more common among Poly-

nesians,. while among bushmen and negroes, especially in

Zulus and Kaffirs, they were very common, and often extra-

ordinarily well marked. Among negroes they were present

in over 50 per cent. of the skulls examined. In the skulls

obtained in the dissecting room they were present in about

41 per cent. of all cases.

The Microcephalic Brain.
Professor D. J. CUNNINGHAM, F.R.S., read a paper, illus-

trated by specimens and lantern slides, on the Microcephalic
Brain. The brain of the microcephalic idiot, he explained,
might exhibit features not merely representing a fixed em-

bryonic condition. In one specimen the arrangement of the

fissures and furrows was found to approach more closely to

the ape than to the human type, and in almost every furrow

some simian character could be detected. These simian

characters should not be considered mere fcetal conditions
rendered permanent. The apelike condition existing in the

brain exhibited did not as a whole correspond to that of any

one ape or group of apes, but there was a complicated mixture

of features, some of which were characteristic of high apes,
while others found a parallel in the brain of low apes. The

microcephalic brain might be regarded as a partial atavism.

So far as its surface markings were concerned, the specimen

noted had reverted wholly or in part to an arrangement

which in all probability existed in some early stem-form of

man.
The Sacral Index.

Professor CUNNINGHAM also read a paper on the Sacral

Index. Inasmuch as the true length of the sacral

portion of the vertebral column was not indicated by

the shortest distance between the apex and base of the

sacrum, but rather by the length of the curve formed by the

sacral vertebrse, he proposed that in making measurements
for the determination of a sacral index length should be

measured by using a tape along the concavity of the sacral

curve, and not by callipers, one limb of which was placed upon
the base and the other on the apex of the sacrum. Breadth,

measured by callipers in the ordinary manner, multiplied by

Ioo and divided by length (measured in the manner indi-

cated) gave the true sacral index. The curvature of the

sacrum might be conveniently plotted by taking a tracing

from a strip of soft metal that had been previously adapted

by pressure to the front of the sacrum along its middle line.

The index of curvature might be expressed by the number

derived by multiplying the height of this plotted cure by ioo

and dividing by the number corresponding to the true length

of thesacrum.

Development Changes in the Human Skeleton.
Dr. D. WATERSTON read a paper with lantern illustrations, on

Development Changes in the Human Skeleton from the

Point of View of Anthropology, and exhibited a series of

specimens of the long bones of the extremities at different

ages of embryonic and infantile life examined by the methods

of anthropometry-namely, osteometry and osteoscopy. By

the former the relative lengths of the bones of the limbs at

different ages had been ascertained, and by the latter it had

been found that these bones presenttd some definite and

interesting characters. It had been already shown that the

curvature of the spine in the lumbar region was a post-natal

development and one adapted to the assumption of the erect

attitude by the infant, and he now showed that in a similar

way the configuration of the bones of the lower extremity

altered after birth before the infant could stand erect.

The Effects of Copper on the Human Body.
Dr. 11mim, in a paper on this subject read in the Section of

Chemistry, said: The recrudescence of an agitation by

some public analysts as to alleged danger to health produced

by copper has rendered it desirable to make an investigation

intothe subject, although it was long since satisfactorily dis-

posed of from a point of view hitherto scarcely utilised a3 it

deserves, and at the same time to review the general results

attained. The examination of the two principal excretions,
solid and liquid, by which copper is eliminated from the

body, offered a promising means of judging of the effects of the

agent, whether merely swallowed or also absorbed. These ex-
cretions have therefore been examined during a period of
several months from a number of hcalthy persons
engaged, some for many years, in dealing with
copper, either in smelting works or as workers in
its alloys, brass, etc., or from healthy persons un-
connected with any kind of copper work, who had
intentionally swallowed some compound of copper in im-
properly so-called "greened" vegetables (they are not
rendered "green" by treatment with copper) or otherwise.
Copper was found in relative abundance in the excretions of
all these persons, yet they had enjoyed perfect health, and
were unconscious of anything abnormal existing in their
excretions. It is excreted slowly, and some weeks may elapse
before the whole of the copper compound ingested is got rid
of. That fact, that copper may, after being swallowed, be
absorbed into the blood and exist there for months, and no
doubt during at least twenty years, without indicating its
presence by the slightest inference with health, or, indeed,,
in any way whatever, has thus been established beyond
question. In one case, a brass-finisher, aged 38, who had
been 30 years engaged in brass work, copper was found on
various occasions when sought, during several months. For
the last fourteen years this man had never drawn any money
from his sick club, and he has had perfect health. The
copper exists in the excretions, as it does in
coppered vegetables, not as copper, but as an insoluble com-
pound which, when tested directly for copper, gives no
indication of copper being present in any form. As a fact no
copper is present. It is entirely unjustifiable to speak of
copper being a poison because when combined with some other
elements poisonous effects may be produced by the compound.
Because copper and arsenic combined, forming copper
arsenite, which is not copper, is poisonous, a death due to
copper arsenite is reported and quoted for sixty years in all
the text-books as due to "poisoning by copper." As well call
iron a poison because it, too, when combined to form a new
compound, arseniate of iron, may prove poisonous. Copper
exists in a great number of plants, including cereals, mineral
waters, wines, shellfish, fruits, and various kinds of
animal flesh. It has been calculated that a man
eating good bread, " coppered" only by nature, would
consume in this way alone some 93 grains of copper
corresponding to 366 grains of the sulphate. Thousands
of wealthy and educated persons who flock yearly to the-
health-restoring springs of Wiesbaden, Teplitz, Pyrmont,.
etc., consume copper in every glass of water they drink; yet
their health improves, they return yearly to derive fresh
benefit, and are unaware that they are being "poisoned."
Many trustworthy observers have found copper as a normal
constituent in the human body. That the consumption of
vegetables which have been treated with copper to preserve
their natural green is perfectly harmless has been proved
beyond all doubt, not only by such experiments as that of
Galippe, who for fourteen months took copper with his food
daily without any ill effect, and the classic experiments of
Lehmann and his pupils on themselves for many months;
but by the infinitely larger experiments made yearly by
thousands of the public, who consume copper in some form or
other in artificially coppered vegetables, and in their flour,
fruit, various kinds of flesh, oysters, crabs, wines, mineral
waters, etc.,"coppered" by Nature. Not one case of injury
to health under such circumstances has ever been brought
forward, even in prosecutions for selling" coppered" peas as
being" injurious to health." The charge is supported by the
allegation"copper is a poison." But people who eat " cop-
pered" vegetables do not consume"Icopper." The chemical
compound of copper they swallow is not copper at all, and
they are not injured. Even verdigris, so much feared, is not
all the dangerous substance alleged. Copper utensils are
quite harmless with ordinary cleanliness. The alleged
"poisonings" by food cooked in copper vessels have un-
doubtedly been mostly, if not all, due to ptomaine poisoning.
Copper has been known and used longer than any other metal,
and it its alloys is the most generally used of all metallic
substances. It has been in use from prehistoric times, and
its dangers, if they existed must have been known to the
ancient and modem world. Yet the ancients are abso-
lutely silent on the subject, and among moderns
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only a few, almcut entirely analysts, declaim to an
incredulous publie as to dangers which have not been
realised. The alleged fraud in so-called "greening" of
vegetables is purely imaginary. The copper does not
"green" old peas or make them look young. Old yellow
peas when "coppered" still look old and yellow. The
quantity of the copper compound present in the amount of
artificially-treated vegetables which is occasionally eaten at a
meal is only a fraction of the corresponding amount of copper
sulphate which physicians prescribe to be talken three times a
day for weeks and months continuously. Therefore there is
no sufficient ground for the prohibition of the sale of " cop-
pered" vegetables, any more than of the innumerable kinds of
fruits, vegetables, shellfish, cereals, mineral waters, wlnes,
and animal flesh which naturally contain the metal in some
form. If the latter drastic arrangement were attempted, abso-
lute and general starvation would be the inevitable result, so
widely is the natural presence of copper in articles of food
extended.

Political Geography.
Sir GEORGEE SCOTT ROBERTSON, K.C.S.I, Lieutenant-Colonel

I.M.S., President of the Geographical Section, delivered an
address on Political Geography and the British Empire;
He said that at the present time great social and political
changes were occurring throughout the world. These changes
were dependent upon the physical peculiarities of the different
lands acting upon generations of men during a prolonged
period of time. As a consequence of certain soils, geographical
characteristicsand climates,harsh surroindings haddisciplined
some races to hardiness and strenuous industry, accompanied
by commercial activity, which was of itself both a result of
increasing population and the cause of still greater overcrowd-
ing. With other people at first sight more happily circum-
stanced the struggle to live was less ferocious; their food was
found with little toil. But the outcome of generations of
nature's favouritism had been to leave them less forceful and
less ingenious in the ilever-ending warfare of existence. By
comparison they grew feeble of defence against the hungrier
nations, ravenous for provender. Man for ever preyed
upon his own kind, and an easy life in bland surround-
ings induced a flabbiness which was powerless against the
iron training of harsh latitudes, or against the fierce energy
and the virile strength produced by hereditary wrestling
with unkindly ground. The colonisation of territories in
the temperate zone by European Governments, separated by
vast ocean spaces from their offshoots, had given origin to
new and distinct nations different from the parent stock in
modes of thought and in ways of life, a result due mainly, no
doubt, to local physical conditions; but in fact, also, if only in
part, to detachment, to complete an actual severance from the
mother country. Concerning the British Empire, and com-
paring it with other empires, ancient, recent, and now
existing, its two remarkable features were its prodigious and
long-continued growth and the persistency of its power. The
world, as a whole, had strangely contracted owing to increase
in lines of communication, to more detailed geographical
knowledge, to the formation of new harbours, the extension of
railways, the increased speed and the increased number of
steamships, and the greatly augmented carrying power of
great sailing vessels built of steel. Hardly second in import-
ance to these influences were the great land lines and the sea
cables, the postal improvements, the telephones, and-per-
haps it might soon be added-the proved commercial utility
of wireless telegraphy. This universal time diminution in
verbal and personal contact had brought the colonies, our
dependencies, and our protectorates, closer to each other,
and all of them nearer still to us. Measured by time
distance the world had wonderfully contracted, and with
this lessening the dominions of the Queen had been
rapidly consolidating. In the near future one might anti-
cipate equally remarkable improvements of a like kind,
especially in- railways, telegraph lines, and deep-sea cables,
and in other scientific discoveries for transmitting man's
messages through water, in the air, or, perhaps, by the
vibrations of the earth. For us partieularly, railway schemes
of expansion must be mainly relied upon to open up and to
connect distant parts of the Empire. But our true and only
trustworthy-road of intercommunication between the heart of

the Empire and,its limits must always be the sea. If we ever
forget that, there may be a calamitous awakening.

Sir WILLIAm TURNER moved a cordial vote of thanks to Sir
George Robertson. He said that the subject of the address
was most appropriate at this time, for at no period in the
history of the British Empire had the idea of what was meant
by that expansion gone more deeply into the heart of the
nation than during thie last few months. Sir George Robert-
son himself had contributed to the extension and the defence
of the British Empire, and his name would for ever be asso-
ciated in history with the name of Chitral. Sir George
Robertson and himself belonged to the same profession, but
Sir George was an instance of what was not uncommon in the
profession-namely, of men, after having joined it, being
found to be better fitted for greater duties than mere doc-
toring.
The motion, having been seconded by Dr. SCOTT KELTIE,

was carried unanimously.
The Black Races of the Transvaal and Orange River Colony.
In the Section of Geography Mr. E. SiDNEY HARTLAND read

a paper on the Imperfection of our Knowledge of the Black
Races of the Transvaal and Orange River Colony. The
black peoples of South Africa were Bantus and Bushmen
Hottentots. After giving an account of the punishment of
theft, Mr. Hartland discussed the marriage customs. The
prohibited degrees of kindred appeared to be much wider
than with us, though most of the tribes were polygamist. One
of the modes of oppression of blacks in the Transvaal had
been the refusal to recognise those marriages. That policy
we should be compelled to reverse; and we must start by
informing ourselves what marriages were regarded by the
natives of each tribe as legal. An accurate study of the
native customs, institutions, and beliefs was an urgent neces-
sity both for missionaries and for purposes of government.
In view of these difficulties the Committee of the Section of
Anthropology had decided to propose to the General Council
of the British Association that the Council should suggest to
Her Majesty's Government that as soon as the condition of
the Transvaal and the Orange River Colony should permit,
and prior to any legislation affecting the natives, a Commis-
sion should be appointed to inquire (a) into the customs and
institutions of the natives of those States; and (b) into the
relations between the natives and the European settlers, with
power to make recommendations for the purposes above
referred to; such Commission to consist, so far as possible, of
persons familiar with native life in South Africa, and, in
addition, of at least one person, unconnected with South
Africa, of recognised eminence in the study of savage customs
and superstitions in general.
Mr. CROOKE, in warmly supporting the proposal for ethno-

graphical survey of these races, ventured to caution Its advo-
cates against depending too much on official action. Except
in some isolated cases the attitude of our colonial and Indian
Governments towards anthropological inquiries had been
characterised by apathy and indifference.

The Father of Modern Electricity.
In the Section of Mathematical and Physical Science, Dr.

JOSEPH LARMOR, F.R.S., In his presidential address referred
to the work of Gilbert, the physician who is acknowledged to
have been the scienti tic pioneer in the new world of magnetism
and electricity. He said the famous treatise which opened
the modern era by treating magnetism and electricity on a
scientific basis appeared just 300 years ago. The author,
William Gilbert, M.D., of Colchester, passed from the
grammar school of his native town to St. John's College,
Cambridge; soon after taking his flrst degree, in I56o, he
became a Fellow of the college, and seems to have remained
in residence and taken part in its affairs for about ten years.
All through his subsequent career, both at Colchester and
afterwards at London, where he attained the highest
position in his profession, he was an exact and dili-
gent explorer, first of chemical and then of magnetic
and electric phenomena. In the words of the historian
Hallam, writing in 1839, "1 In his Latin treatise on the magnet
he not only collected all the knowledge which others had
possessed, but he became at once the father of experimental
philosophy in this island;" and no demur would be raised if
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Hallam's restriction to this country were removed. His book
passed through many editions on the Continent within forty
years; it won the high praise of Galileo. Gilbert has been
called " the father of modern electricity" by Priestley, and
"the Galileo of magnetism" by Poggendorif. When the
British Association last met at Bradford in 1873 the modern
theory which largely reverts to Gilbert's way of formulation,
and refers electric and magnetic phenomena to the activity of
the ether instead of attractions at a distance, was of recent
growth; it had received its classical exposition only two years
before by the publication of Clerk Maxwell's treatise. The
new doctrine was already widely received in England on its
own independent merits. On the Continent it was engaging
the strenuous attention of Helmholtz, whose series of memoirs,
deeply probing the new ideas in their relation to the prevalent
and fairly successful theories of direct actionacross space, had
began to appear in 1870. During many years the search for
crucial experiments that would go beyond the results equally
explained by both views met with small success; it was not
until I887 that Hertz, by the discovery of the ethereal radia-
tion of long wave-length emitted from electric oscillators,
verified the hypothesis of Faraday and Maxwell, and initiated
a new era in the practical development of physical science.

Animal Electricity.
Professor F. GOTCH delivered an evening address on Animal

Electricity. He said that animal electricity, if strictly inter-
preted, had a most extensive scope, commensurate indeed
with all forms of animal life. The study had, however, a
special significance in connection with one class of living
structures-namely, those which constituted the nervous
system. There was absolutely no doubt that organs of an
essentially nervous type existed the prime object of whose
activity was the production of electrical disturbances. Such
were the electrical organs found in a few groups of widely
different fishes. Every electrical organ was built up of
columns containing a vast number of special structures
arranged in series, and to make these essential features clear,
and at the same time to bring forward all known instances of
electrical fish, a series of slides were shown. As to the
characters of the organ shock, Professor Gotch exhibited a
living specimen of Malapterurus, which had been lent for the
purpose by the Liverpool Corporation Museum through the
kindness of the director, Dr. Forbes. Experiments were made
to show that the shock of the fish could effect the mercurial
column of a capillary electrometer,and that in this way
photographicrecords ofthe shockeould b'e obtained. Suchphoto-
graphic records showed that each shock was multiple, that is
to say, the electrical organ, once it had been made to
produce its shock, would go on doing so automatically.
Thepower of each blow-in other words, its electromotive
force-was astounding in a fish about 8 inches long. Pro-
fessor Gotch had determined that under favourable conditions
the first electrical disturbance could reach a maximum of 200
volts, and that this could develop in two-thousandths of a
second. This astounding voltage would be produced when
the electrical effect in each single disc reached only four-
hundredths of a volt. Illustrations were then given of the
mode of following the electrical disturbance occurring in a
nerve during the passage of a single nervous impulse from a
very large number of experiments made in conjunction with
Mr. G. J. Burch, F.R.S. Professor Gotch said that it appeared
that the nerve electrical effect was very similar to that
present in each disc of the electrical organ. Finally, he
brought forward evidence to show that there must be an
electrical disturbance in the nerve-endings of the organ
whenever a nervous impulse might be produced out-
side the nerves. The astounding effects produced by the
electrical organs of fishes thus had their physiological
counterpart in nerves; and in this, as in other departments
of natural science, Nature showed no gulf.

Next Meeting.
The meeting of the British Association in i9oi will be held

in Glasgow under the presidency of Professor A. W. Rucker,
F.R.S,

Retirement ofa General Secretary.
it was announced that Professor E. A. Schafer was, retiring

from his position as one of the General Secretaries.

THE WAR IN SOUTH AFRICA,
BRITISH PRISONERS AT PRETORIA.

THE report of the Court of Inquiry held at PretoTia last June
to inquire into the treatment of British prisoners, but more
especially of sick prisoners in the hands of the Boers in and
near Pretoria, which was issued by the War Office on Sep-
tember 12th, together with Lord Roberts's observations thereon,
makes very disagreeable reading. Lord Roberts's comment
with reference to the treatment of sick prisoners is as follows:

(a) The inhuman treatment of the sick prisoners throws the greatest
discredit on the authorities at Pretoria, who must have been aware that
proper hospital accommodation and equipment had not been provided,
that suitable food and medical comforts were not forthcoming, and thatthe
supply of medicines and medical appliances was wholly insufficient. That
the deficiencies referred to in the correspondence were to some extent
made good by the exertions and liberality of private individuals does not
exonerate the Government of the South African Republic from its respon-
sibility in this matter, and the indifference which was shown to the suf-
ferings of the sick among the British prisoners is the more inexcusable
when it is remembered that the sick among the Boer prisoners have in-
variably received the same care and attention as our own sick soldiers.
Lord Roberts adds that the efforts of Drs. P. H. Haylett and,

R. von Gernet to ameliorate the condition of their patients,.
and the assistance rendered by burghers and British civilians,
by whom a fund to supply the deficiencies was raised, are
the only gratifying features in the correspondence. He
adds, on the other hand, "that it would be difficult to,
condemn too strongly the conduct of Dr. H. P. Veale,.
M.B.(Cambridge), whose heartlessness in ignoring the dis-
graceful treatment of the sick prisoners, and the remon-
strances addressed to him by the medical officers in imme-
diate charge of them, calls for the severest reprobation."
Dr. Veale in his evidence stated that he along with Drs.

Knobell and Lingbeek were the three medical members of the
Transvaal Branch of the Geneva Red Cross Society. Dr.
Veale was responsible for the care and medical attendance of
the prisoners of war at the racecourse but denied that he hadc
anything to do with the sanitary arrangements, although he
admitted that it would be his duty as medical officer attending
the sick to notice and try to remedy anything in the arrange-
ments of the hospital or its precincts prejudicial to health.
He stated that he did bring several points to notice, and con-
sidered that everything in the racecourse hospital was reason-
ably satisfactory when he left at the beginning of December.
Dr. P. H. Haylett, who was appointed to take charge of the

hospital at the racecourse in December, stated that there was
no adequate provision of medicines, considerable difficulty in
obtaining stimulants, and no means of keeping the hospital
buildings clean. The refuse of the hospital was left close to
the buildings, there were no sheets, and but a few pillows. In
January he went out to Waterval as medical officer for the
prisoners there, and at once reported in writing to Dr. Veale,
condemning the sanitary arrangements, the water supply,
and the hospital building and its equipment. Eventually,
protests having been unavailing, Dr. Haylett resigned,
and in February Dr. Rudolph von Gernet was ap-
pointed in his place. Dr. Gernet stated that he found the
prisoners housed in sheds built of corrugated iron open
towards the front and with leaking roofs. The central road
was higher than the floor of the sheds, so that the rain water
drained into them and the men were lying in water on the
bare ground. The surroundings were in an indescribably
filthy condition. The latrines were within 50 yards
of the night camp in which the men slept. These
latrines, which consisted of trenches, were filled by the heavy
rain and the 'contents were floated all over' the place.
The supply of drinking water was insufficient, the prisoners
were clothed in rags, and though the building used as a
hospital was satisfactory, the furniture was absolutely un-
satisfactory. For 6o in-patients and 20 orderlies there were
only 2I bedsteads, iI mattresses and 49 blankets. Nearly all
the sick were lying on the floor without bedding or pillows,
and there were 41 typhoid cases for whom there were no suit-
able medicines. The food supply of the hospital was insuffi-
cient.

Dr. von Gernet took vigorous action and brought the d-
ficiencies before the notic6 of the Committee'charged,with
the care of the prisoners. This Committee acted promptly,
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