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to the east and west; but they still retain so much of 
their primitive folk-lore and beliefs that they deserve special 
examination. While their legends of the origin of fire and 
the sun are more or less common to other members of 
the group, their accounts of the creation and the deluge 
are peculiar to themselves. In the first, the earth with 
its great long horns raises itself from the primeval waters. 
The god N agaitcho takes his seat upon it, places its head 
in the direction in which it should lie, and spreads clay 
between its eyes and upon each horn. Finally, in this he 
plants trees and other vegetables, and moulds the moun
tains and vallevs. 

In a second ~yth the gods Nagaitcho and Thunder cause 
the old, worn-out sky to fall, and replace it with a new 
firmament with four portals and four supporting columns, 
preparing at the same time summer a nd winter trails for 
the sun. Then follows a deluge, and the creation of fish 
and beasts of the sea. Thev then make man out of clav 
and woman out of one o( his legs. In another myth 
Coyote steals the sun, which he finds tied up in a blanket 
in the house of an old woman. Out of pieces of the sun 
he creates the moon and stars. This series of myths, with 
other folk-tales, has been taken down from the lips of 
Bill Ray, who is apparently the last member of the tribe 
acquainted with the race. traditions. Mr. Goddard has 
~ublished the legends in the native language with an inter
linear translation, and adds a free version which renders 
them intelligible. He admits that the record is frag
m~ntary, and that they have probably lost some of their 
primitive form; but even with this qualification they will 
prove of interest to students of comparative mythology. 

SOME .4PPLICATIONS OF MICROSCOPY TO 
MODERN SCIENCE AND PRACTICAL 
KNOWLEDGE.' 

r[ HE time is past when a man can expect to make any 
real contribution to knowledge by spreading his 

observations over the whole vast range of microscopic 
objects. In these days, in which the output of research 
on every subject is enormous, and is increasing rather than 
diminishing, a man is more likely to make progress and 
do useful work by taking up a special line and sticking 
to it. Speaking for those who work with, rather than at, 
the microscope, I would advi se everyone who wishes his 
work to be fruitful in results to have a hobby of his own. 
In making this suggestion, I do not mean that we are all 
to become narrow specialists, interested in nothing but 
our own particular subject. Specialisation in work and in 
research does not necessarily mean specialisation in know
ledge or in interests. The great va lue of such a club as 
ours is that by bringing together people occupied in 
different branches of work it enables one man to know 
what another man is achieving in a different line, thereby 
at once widening his outlook and stimulating him in his 
own work by producing a healthy spirit of emulation. 

My advice, therefore, to the microscopist would be that 
he should aim at wide knowledge and diffuse interests, 
but should concentrate his activities and focus his atten
tion .on his own particul:ir pet hobby, so that, bv master
!ng a branch of natural knowledge, he may find himself 
111 a position to advance it. However limited th0 field of 
study may be, however insignificant the objects ·may 
appear, yet something can always be found which. on the 
one hand, will illustrate some important and fundamental 
principle, or, on the other, will prove ultimately to 
have some direct or indirect bearing on human life and its 
needs. Let me give two instances in support of this state
ment. To the so-called practical man it may seem a very 
trivial occupation to worry about . such things as 
Foraminifera, however beautiful their shells may be. Yet 
these tiny creatures,.living in a sphere apparently so remote 
from our own, furnish wonderful illustrations of the powers 
and activities of primitive living matter, and Mr. Earland 
has recently directed our ,attention to the remarkable 
property they .exhibit of selecting particular materials for 
building up their houses. This is a mc,st interesting fact, 
well worthy of further st'udy, especially by experimental 

1 From the presidential address deHvered to the O.nekett Mirros<"op;cal 
Club on May 7, 1909, hy Prof. K A. Minchin, and published in the Journal 
of the Club for November, rgog. 
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methods, for . it indicates that the most primitive and form
less living matter possesses faculties of a kind which we 
term in higher forms of life instinct or intelligence. Again, 
a reputation for being an expert on, let us say, fleas, may 
provoke a smile from the uninstructed; but in view of 
the proved connection between fleas and human disease, 
especially plague, these paltry insects have now assumed 
very great importance as objects of study, and we find 
detailed descriptions of them in the reports of Government 
commissions. As Lord Crewe remarked in a recent speech, 
we commonly speak of any very trivial annoyance as a 
fl ea-bite ; but we know now that in certain circumstances 
a flea-bite· may cost a man his life. Small wonder, then, 
that fl eas have become important objects of study to man
kind. 

This question of fleas and plague reminds me that I 
am here, not to preach a sermon, but to give an address, 
by reca lling to my mind the subject which I propose to 
di sc uss to-night, namelr, some of the remarkable advances 
tha t ha ve been made during the last few years in our 
knowledge of human diseases caused by microscopic para
sites. This is a subject which has now grown to such 
vast proportions that I must confine myself of necessity 
to a small part of it, namely, the diseases caused bv 
Protozoa. As examples, I shall deal more especially with 
malari a , sleeping sickness, and yellow fever. 

:.Vfalaria is a disease which was well known to the 
a ncients, a nd is still very rife in many parts of Europe. 
Jt appears to have been prevalent formerly in the fen 
di stricts of England, but to have died out there from some 
unexplained reason. It is estimated by Prof. Ronald Ross 
to cause from a quarter to half the total disease in the 
tropics. It occurs under at least three forms, known 
commonly as tertian, quartan, and pernicious malaria, 
each of them easily distinguishable clinically, and due to 
distinct species of the parasite differing from one another 
in morphological characters, but similar in the general 
fea.tures of their life-cvcle. 

Until comparatively recent times nothing whatever was 
known of th e nature of malaria or the manner in which 
it was acquired. It was generally believed that it was 
clu e to a poisonous miasma which arose from swamps and 
marshes. a notion conveved in the name malaria-" bad 
ciir." This miasma theory is very prevalent in literature ·: 
for instance,, in such a work as Dickens's "Martin 
Chuzzlewit," where · the unfortunate settlers in Eden are 
supposed to contract fever by breathing the exhalations of 
the swamps. 

The scientific study of m:1laria may be dated from 1880, 
wh en the paras ite was discovered in the blood of fever 
pati P.nts by Laver an, then a military surgeon in Algiers. 
L2.vera 11 examined the blood microscopically, and observed 
the principal nhas~s of the parasite. It was, however, 
mme years before Laveran 's parasite was accepted as the 
cause of malaria, though it ultimately obtained universal 
recognition. Even then it remained a mystery how the 
parasite got into the blood, and many still held to the 
miasma theory. It w<1s suoposed by some that ·the parasite 
passed out of the boclv and produced cysts or · spores which 
could be disseminated by the wind, just as the cysts· of 
manv Infusoria are known to be c·arried bv aerial currents, 
and ·that by inhaling these air-borne germs the disease was 
acquired. Others soul!ht for the source of the infection 
in the contamination of drinking-water. 

It remained for a countryman of ours to discovPr the 
true method of infection. Prof. Ronald Ross, then in the 
Indi an Medical Service. experimented first ·with the very 
similar malarial parnsites of birds, and found that the 
infection was taken from one bird to another by mosqui
toes of the genus Culex. Similar experiments on human 
malaria gave at first negative results, until it was dis
covered that the necessary intermediate host of human 
malaria was a mosquito ·belonging to quite a different 
genus, Anopheles. These, experiments were confirmed by 
manv investigators in all parts ·of the world, and led to 
results which · may be stated in two propositions, onP. 
oositive, one negative, first premising that by a malarial 
infection is mf"ant a new infection, not a relapse in a 
person oreviouslv infected. 

(1) Mala ria can · be and is conveved from sick to healthy 
persons by the agency of mosquitoes. 
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(2) Malarial infection is not known to take place by any 

other method. 
Experiments further showed, as I have mentioned 

already, the very remarkable fact that avian malaria .can 

only ?e transmitted by culicine mosquitoes , and human 

malaria. ~nly by anopheline. If human blood containing 

the parasite ~e t~ken up by a Culex, the parasite cannot 

develop, but 1s digested up, along with the blood. The 

same thing happens to the parasite of avian malaria when 

taken up by an Anopheles. 

Following on the~e experimental discoveries, the develop

ment ?f the parasite was studied microscopically in all 

countries by a great number of observers, among-st whom 

we may mention especially Grassi in Italy and Schaudinn 

i~ Germany. By t~eir combined labours the complete life

htst~ry of the_ parasite has been worked out in the greatest 

detail, revealing one of the most fascinatine1 chapters in 

natural history. "' 

(An_ account_ wa~ then given of the development of the 

malarial parasite, illustrated by a diagram.) 

My second example, sleeping sickness, is also a disease 

tha! has been long known, though without attracting, 

until recently, so much attention as malaria. It was first 

observed in the West !ndies in negro slaves imported from 

the west co~st of Afnca, the region in which it appears 

to be _endemic. It. was _observed that the negroes suffering 

from it were not ,nfect1ous, and that the disease did not 

spread to others-a fact easily explained by what is now 

know_n :3-bout the trans'.11ission of sleeping sickness, namely, 

that 1t 1s effected by fli es of the genus Glossina commonly 

~nown as tset~e-flies, which are confined at the present 

time to the Afncan continent. 

Of ~ecent years this previously obscure disease has 

forced_ itself. on the public attention by its having spread 

from its native haunts on the west of Africa and invaded 

regions previously free from its presence. In our pro

tectora_te of Ug-anda, in particular, it has caused terrible 

mortality, c?mpletely extirpating the natives in some parts, 

and numbenng also many Europeans amongst its victims. 

I do ~ot propose. here to enter into the distressini:( symptoms 

of this deadly disease, but only to deal with what may be 

termed its natural history. 

Before it is possible to understand clearly the nature of 

s)eeping · sickness it is necessary to say a few words about 

similar diseases in animals. It was well known to all 

African travellers from the time of Livin1;stone that 

~omesti_c ani~a ls, especially cattle, horses, and dogs, were 

liable ll1 Afnca to a peculiar fatal disease known as 

nagana. caused by the bite of blood-sucking flies of the 

gen~s Glossina, the tsetse-flies , of which there are several 

species abundant in various parts of Africa. It was sup

posed that the fly produced and injected a virus which 

caused the disease. 
T~e nature of nagana was first made clear by Sir 

David Bruce. who found that the cause of the disease was 

the pres~nce in the blood of a minute fla¢ellate or trypano

some, Smee named Trypanosoma brucii. and that the 

tsetse-fly . d!d not gen:rate the .P~rasite, but w::is merely 

the unw1thn¢ agent ll1 transm1ttmc1 it from infected to 

he::ilthv animals. "' 

Wh;n the i>oidernic of sleepin.( sickness broke out in 

Uganda, the Royal Societv, at the request of the Govern

ment. appointed a commission to investi(!ate it, and Sir 

David Bruce was sent out as a member of the commission. 

A frvpanosome was found by Castellani in the cerebro

spin,il fluid of sleeping-sickness patients, and it was shown 

by Bruce and his assistants that this trypanosome was the 

cause of the disease, and that it was ·trnnsmitted from 

sick to hea.lthy Persons bv the bite of the local species of 

tsetse-fly, Glossina pal/Jalis. It was proved bv subseouent 

researches that the trypanosome causing sleeping sickness 

was identical with one that had been discovered oreviouslv 

in tlie blood of negroes in Gambia, and named 

T. j!ambiense by Dutton. In short, it was proved that 

sleeping sickness of man is a trypanosome disease similar 

to nagana of animals, but produced by a different species 

of trypanosome, transmitted by a different species of tsetse

flv, and running a. somewhat difforent course. Whereas 

Trvbanosoma brucii remains in the blood of its victims 

until their death, T. ,ffambiense is found in the blood in 

the early stages of the disease, but spreads, probably 
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through the lymphatic cha nnels, into the cerebro-spinal 

fluid, and then causes the peculiar nervous symptoms which 

give the disease its name. The rapid spread of sleeping 

sickness into regions where it was previously unknown 

is an indirect consequence of the occupation of the African 

continent by European · Powers. Formerly the native 

tribes were constantly at war with one another, and a 

negro never travelled any great distance from his own 

village. Now caravans move in every direction, and doubt

less in this way the disease has been spread by . porters and 

other natives already infected with the trypanosome 

coming into regions where tsetse-flies abound, and there 

infecting the flies, which in their turn have disseminated 

the infection amongst the previously healthy population. 

Although it was proved experimentally that the disease 

is propagated by tsetse-flies, the exact method by which 

this is effected has remained hitherto somewhat mysterious. 

It was proved that the infection could be conveyed by 

what mav be termed the direct mechanical method; that 

is to sai, if a fly has sucked recently the blood of an 

infected person, its proboscis may contain living trypano

somes, and if it inserts its proboscis, immediately or 

a short time afterwards, into the skin of a healthy person, 

it may convey the infection simply by means of its con

taminated proboscis. Experiments showed that infection 

in this direct manner only took place up to forty-eight 

hours after the fly had fed on the infected subject, and 

all attempts to obtain infection with fli es at a longer 

interval than forty-eight hours gave negative results. 

Experimental evidence was therefore lacking for the exist

ence of a developmental cycle of the parasite in the fly, 

although it was argued by many writers that for various 

reasons such a cycle must exist. Quite recently, however, 

a positive result has been obtained by Prof. Kleine, director 

of the German Sleeping Sickness Commission in German 

East Africa. Experimentin'g with nagana by feeding a 

batch of flies first on an infected animal and then on a 

long succession of healthy animals, he has mad_e the most 

interesting and important discovery that the flies ~re not 

infectious at all until some three weeks after their first 

feed, and th at then they infect every animal upon wh!ch 

they are fed. This result indicates t~at the incubatt_?n 

period-that is to say, the time occupied by the parasite 

in its cycle of development in the fly-is far longer than 

anyone had suspected, and that the negati vc i:esults ~f 

former investigators are to be explained by t~eir expen

ments not having been extended over a sufficiently l'?ng 

period. It must be borne in mind that. to those workmg 

in tropical Africa it is often difficult, o: even imp~ssible, to 

obtain a sufficient number .of expenmental animals for 

such a protracted series of experiments. 
From Prof. Kleine's experimental results it is evid:nt 

that the trypanosome of nagana, and doubtless of sl~epmg 

sickness also, does undergo a cycle of developm~nt rn t~e 

tsetSfl-fly, and the way. is now open for the m1cros~op1_st 

to rush in and to observe what becomes of the parasite rn 

this Ion/! period that elapses between its being taken up 

by the fly and being given out again. We may expect 

that a fascinating and wonderful history will be made 

known of the transformations and migrations, the amours 

and the increase of the trypanosorne in the bowels of the 

unconscious tsetse-fly; and we seem now to be in sight of 

a solution to the baffiing problem of the transmission of 

diseases caused by trypanosomes. 
The third disea.se I have chosen for my discourse, namely, 

vellow fever is one sufficiently well known to everyone, 

by repute at least. There is no need for me to describe 

at length the dreaded "Yellow Jack," a malady of~en 

fatal, and always excruciatingly painful. The connection 

of this disease with mosquitoes has long been suspected, 

and has recently been proved conclusively by both the 

American and French commissions sent out to study the 

disease. The mosquito in this case is neither a Culex 

nor an Anopheles, . but one belonging to a distinct genus, 

namely, Stegomyia fasciata, sometimes called the tiger

mosqoito. It has been proved conclusively that the· mos

quito does transmit yellow fever, and it has also been, 

proved that the disease is not communicated by direct 

infection or contagion . through contaminated clothes or 

dwellings; and here let me direct attention to one great 

obstacle to conducting experiments on yellow fever-t1• 0 
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fact, namely, that the disease is not communicable to 
a nimals, but only, so far as is known, to man. Hence 
experimental studies on the disease could only be performed 
on men who offered themselves voluntarily for this pur
pose. Such experiments were sometimes negative, some
times positive, in their result; in the latter case, of course, 
the subject of the experiment acquired the disease, and 
in one case, at least, died of it. It would require the pen 
of a Shakespeare or a Milton to do adequate justice to 
such devotion on the part of these brave men to the cause 
of science and humanity. 

By numerous carefully devised experiments a number of 
important facts relating to the transmission of yellow fever 
were e licited. It was shown that the unknown cause of 
the disease is in the blood of the patient only during the 
first three days of the illness, so that only during this 
period can mosquitoes become infected by sucking the blood 
of the patient. Consequently, if the patient be protected 
from mosquitoes for the first three days he ceases to be 
a danger to the community as a source from which the 
infection can spread. It was shown , further, that the 
mosquito, after acguiring the infection , goes through an 
incubation period of from twelve to fourteen days, during 
which it is not infectious ; but after that it is infectious 
for the rest of its natural life ; and a further point of 
interest was added by the French commission, namely, 
that an infected mosquito m ay transmit the infection to 
its offspring, so that a mosquito which has never fed on 
-::111 infected person may be congenitally infectious. 

I have chosen the instance of yellow fever to put before 
you because, although · we have now such an accurate 
knowledge, gained by experiment, of the cause and trans
mission of the disease, no one has succeeded as yet in 
f.ee ing the parasite itself. It is practica lly certain, for 
many reasons, that there is some minute parasite at work, 
and there are grounds for suspecting that the parasite is 
a spirnchrete , one of those minute, actively flexible, thread
like organisms of which the affinities are ·so much in dis
pute at present, and which some authorities class with 
the Protozoa, others with the Bacteria ; but here we have 
a case where the microscopist has been bafiletl, and where 
we get beyond the present limits of the pO\vers of our 
instrument, a fact which should m ake us appreciate the 
1abours of those who study the microscope and strive to 
perfect it . 

Did time permit, I might mention many more important 
discoveries in the field of protozoan parasites causing 
disease. For example, there are· the blood parasites of the 
g enus Piroplasma (Babesia), causing fatal forms of hremo
globinuria in various animals ; they are not yet known for 
{:ertain in man, but a species is known from monkeys, a 
source which is getting perilously near to us. Here the 
agent of infection is a tick of some sort , and usually the 
infection goes through two generations of ticks, being trans
mitted from the mother-tick, which has acquired the in
'fection, to the numerous progeny of minute six-legged tick
larvre, which in their turn infect the vertebrate host. Then 
there are the relapsing fevers caused by spirochretes in the 
blood, and said to be transmitted in Europe by bed-bugs, 
but in Africa by a species of tick which lives in mud floors. 
In India and other parts of the tropics we find that the 
deadly disease known as kala azar, due to a parasite, is 
transmitted in all probability by bed-bugs. All these and 
many others . furnish points · of great interest, but I must 
be content with the three examples with which I have dealt 
ir.1 more detail, in order to show you how great a work 
l1as been done and is being done in this field. As Prof. 
Osler said recently, these · discoveries are going to have an 
e normous influence on the history of the world and of 
mankind, because they are going to make the tropics 
h abitable by white men. We hear or read so often of 
such-and-such a country being uninhabitable by Europeans 
on account of its deadly climate; but when we look into 
the matter we find that it is not the climate at all that 
i~ to blame, but that the white races are· killed off by 
i:liseases caused by some animal parasite with which they 
are inoculated by the bite of some bloodthirsty arthropod. 
Take Uganda, for instance, with which I have a slight 
acquaintance ; all that the climate. does for you there is 
to give you a sunstroke if you go out in the heat of the 
day with inadequate headgear. a nd to make it very difficult 
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to keep awake after lunch. Some well-known European 
diseases, such as small-pox and syphilis, are also rife 
there ; but, on the other hand, some of our familiar 
pla·"ues, such as tuberculosis, rheumatic fever, and 
infl~enza, a ppear to be absent. The diseases that are really 
to be feared are all such as spring from bites of arthro
pods. If you protect yourself from the mosquito you V.:ill 
not get malaria; avoid the tsetse-fly, which is very easily 
done, and you are safe from sleeping sickness; do not 
sleep on mud floors, nor pitch your tent on old encamp
ments, and relapsing fever will not trouble you ; keep rats 
a nd fleas at a distance, and you are safe from plague. 
Y\/ith a little care and attention to surroundings the 
European finds his life in the tropics, if anything, more 
free from disease than in our temperate but influenza
ridden Palrearctic climate. 

In the foregoing remarks I have directed attention more 
particularly to the practical results of microscopy wedd:d 
to sagacious experiment, and have tried to show how fertile 
in good results this union has been, and promises still to 
be ; but I would not have you go away with the i_mpres~ion 
that I advocate such studies solelv on account of 1mmed1ate 
practical good to be derived fro,'.n them. Far from it. I 
am one of those who hold so-called theoretical and un
practical studies to be of the highest importance, and 
worthy of all support, if only for the reason that, being 
unremunerative thev often cannot support themselves. All 
historv shows ~s th

0

at the knowledge of general principles 
rr.ust ·precede their application and practice, and that what 
is purely theoretical in one generation becomes _thoroughly 
practical in the next or in a later one. There 1s no need 
for me to waste your time by multiplying instances of this 
familiar truth: but I will conclude with a few words on 
the wider applications of microscopy. 

In the range of the natural sciences, two branches of 
knowledge stand at opposite poles, as judged from the 
standpoint of the objects with which they deal. The 
science of astronomy deals with the infinitely great; the 
science of biology, on the other hand, with the infinitely 
small. The astronomer with his telescope astounds us with 
the distant worlds he reveals to us; he thinks in millions 
of miles as ordinary persons deal with feet or yards ; and 
he exhibits to us this world on which we live as but an 
insignificant planet, one of many, whirling round a star 
far inferior in magnitude to many of those we see nightly, 
a tiny speck in the vast ocean of space and .matter, peopled 
bv a race of puny creatures who style themselves the lords 
of creation, althoui:(h their dominion does not extend over 
a billionth part of the universe . " The consciousness of 
an endless series of worlds," said !{ant, " destroys my 
sense of importance, making me only one of the animal 
creatures which must return its substance again to the 
planet (that, too, being no more than a point in space) 
from whence it came, after havini:( been in some unknown 
way endowed with life for a brief space." 

Not Jess astounding, but in a totally different way, are 
the revelations of the biologist with his principal instru~ 
ment of research, the microscope. With this he discovers 
continually new worlds invisible to the unassi·sted eye, and 
reveals infinite complexity in things apparently the most 
simple. We find, in the first place, our own bodies to be 
microcosms, small worlds, that is, of such inexhaustible 
variety a nd elaboration of detail that to the human mind 
thev are as difficult to comprehend and to realise in their 
entirety :is the macrocosm or great universe itself. We 
find, further, that each human bodv, itself appearing as 
a single individual or unit, is in reality made up of many 
billions of living units or cells, each as much a microcosm 
as the whole bodv ; and thus our instrument, the micro
scope, b_rini:(s us ·face to face with the greatest mystery 
in the whole range. of the sciences, namely, the problem 
of life and living matter. There is, apparently, no gap in 
nature so profound as that which seoarates the livini:( 
from the not-livinf!. The nature of life, its ori{!in and 
destiny, the laws that govern livini:( matter and vital pro
cesses of all kinds, these are of all problems not merely 
the most fundamental in science and philosoohy, but also 
the most important for our practical knowledge and daily 
conduct. 

It would be futile to assert that human science has as 
yet made any great advance in elucidating the na•,,-e of 
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life. On the contrary, all progress in research only 
throws into greater relief the difficulty of the problem ; the 
better we become .acquainted with it, the more the mystery 
deepel)S, Nor would it be right to assert that the micro
scope is the sole instrument of research in this field. Our 
knowledge of the properties· and activities . of the Jiving 
substance and of living things advances daily by leaps and 
bounds through methods of investigation in which the 
microscope plays no ·part. I have referred to ·the know
ledge that has been gained of the Ii fe-history of the para
site of yellow fever, in spite of the fact that the microscope 
has failed · completely, so far, to detect the parasite itself. 
But we may safely claim that the greater and most 
important part of modern biological knowledge could not 
have been gained without the instrument which it is the 
object and purpose of our club to study, to perfect, and to 
apply; and, further, that to be able to see the objects 
with our own eyes makes them much more rea l and true 
to . us . than merely ·to infer their presence and properties 
from experiments in the dark, so to speak. " Seeing is 
believing " is an English proverb which has its counter
part in a ll languages. We may be satisfied in our minds 
as to the existence and behaviour of the yellow-fever para
site, but nevertheless its discovery by optical means would 
be greatly welcomed as an important advance in our 
knowledge. 

There is no greater stimulant to the all-important study 
of living things than the feeling of wonder and delight 
which the first sight under the microscope of objects other
wise invisible produces in even the most uninstructed mind. 
!lfost of us probably can da te our first interest in minute 
li vi ng objects from the time when, perhaps in early youth, 
we were given, or allowed to use, a microscope, with which 
we could gratify, without satisfying, our curiosity in look
ing at all kinds of minute objects. In such an occupation 
the appetite comes with eating, as the French proverb 
says, and the instrument which was at first a fascinating 
toy .leads us on until, one might almost say, it masters 
and enslaves us. In this development there is another 
instance of the parallel between the progress of the in
dividual and the history of the r ace. To the majority of 
early microscopists the microscope was but a toy, an 
instrument which competed with the magic-lantern as an 
amusement for drawing-room seances, a nd only a serious 
minority made use of it as a means of earnest scientific 
investigation. There are, perhaps , sti ll microscopists 
whose chief delight is to thrill their friends, especially 
those of the fair sex, by the sight of hairs on a spider's 
leg, or the elephantine proportions of a cheese-mite. If 
so, let us not scoff, as some do, a t the amateur ; we ought 
rather to regard him with the same interest that a zoologist 
looks on an okapi or a lepidosiren. as a Jiving representa
tive of a bygone age. For the modern microscopist is fear
fully in ea rnest, and has but little opportunity for amuse
ment in pursuing a science which taxes, · not only his 
brain, but his eyes to the utmost. There is scarcely any 
greater phvsical strain than the long-continued investiga
tion carri.ed on with the . highest powers of the microscope, 
a nd in my own experience I have known some who lacked 
the physical endowment for such work, and others who 
have been obliged to retire disabled from the fi eld. Let 
us, then, in a pursuit which but too frequently dulls 
~nthusiasm by fatigue and · exhaustion, in which our 
" native hue of . resolution " tends to· become " sicklied 
o'er by · the pale cast of thought," rather envy those who 
retain the freshness of their early <leli~ht , and strive to 
cu ltivate, rather than to stifle, that feelin¢ of wonder and 
curiositv . which should be the startinit point of all philo
sophica l and scientific investigation . '.' Two things," said 
K ant, " fill my mind with ever-renewed wonder and awe, 
the more often and the deeper I dwell on them-the starry 
vault above me and the moral law within me." I venture 
to think that had Kant lived in our days he would have, 
found a third source of wonder in the contemplation of 
the simplest living things as revealed by the microscope, 
in the combination they present of apparent simplicitv with 
infinite complexity, and of extreme minuteness with the 
most extraordi nary powers. To me the observation of a 
minute organism, such as "n amreba, under the micro
~cope, is in · its way as marvellous as. the sigh t · of the starry 
firmament. I see a minute , formless creature, without 
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definite parts or organs, which nevertheless. exercises all 
the func.tions of life and exhibits the gei:m of every faculty 
we possess, and thereby proves that its apparent simplicity 
and formlessness cloak a complexi.t/ of- organisatiqn far 
transcending ·our powers of observation and eluding our 
means o f detection. What, again, . can be .more wonderful 
to contemplate than the fact that peculiarities in the com
plex mental endowment and physical structure of a human 
being can be transmitted from one .generation· to the next 
through the medium. of a sperniatozoon, the tiniest cell of 
the · human body, in which the microscope reveals only a 
s tructure of the simplest ·kind? These things must rank 
with the most wonderful and inexplicable of the pheno
mena that nature. presents to us, and we are as yet only 
on the threshold of investigation. · The stellar universe 
has been observed, its laws and motions studied, for many 
thousands of years, but our acquaintance . with the 
beginnings of life and its properties as exhibited by the 
simplest Jiving things is but an affair of yesterday, as it 
were, and the scientific study of life is as yet in its infancy. 

In these days of vast and rapid increase of knowledge 
in such matters there is danger that we may lose the true 
perspective, a nd that our perception of the whole may be 
blunted and obscured by the immense mass of detail which 
forces us to attend only to a small part of our science. It 
is the special function of a club such as ours to k"eep fresh 
our enthusi asm and to enlarge our outlook by contact and 
intercourse with those working in other fields, to spread 
the infecti.on, if I may use the term, of intelligent curiosity 
in the minutest natural objects. and thereby to attract and 
en list new workers in a fi eld in which the h arvest is 
plentiful but the labourers are few-

UNIVERSITY A.ND EDUCATIONAL 
INTELLIGENCE. 

CAMBRrnGE.-The electors to the Allen scholarship give 
notice that they are prepared to receive applications from 
candidates. Any graduate of the University is eligible for 
the scholarship provided that his age on the first day of 
the L ent term, 19 rn, does not exceed twenty-eight years. 
This year the scholarship is open to candidates who propose 
to undertake research in any branch of study which comes 
within the department of any of the following special 
boards :-medicine, mathematics , physics and chemistry, 
biology a nd geolo~y. The scholarship is tenable for one 
year, durin~ which period it will be the duty of the student 
to devote himself to research in Cambridge or elsewhere. 
The emolument of the student is 2501., or such smaller 
sum as the fund, after payment of all expenses, shall be 
capable of providing. Every . candidate must send to the 
Vice-Chancellor, Pembroke College Lodge, on or before 
February ·15, his name and a definite statement of the 
course of research which he proposes to undertake, together 
with such evidence of his qualifications as he thinks proper, 
and with the names of not more than three referees to 
whom the electors may apply for information. 

THE University of California has received from Mrs. 
Phrebe H earst an offer to build, a t the cost of about 
wo.oool . , a museum for the housing of its anthropological 
specimens. · During the last ten years Mrs. H earst ha<l 
already contributed an equal sum to the establi shment and 
maintenance of the University's department of anthro
pology; a nd to the cost of its foreign expedi tions . 

AccoRDING to the Berlin correspondent of the Times, the 
latest returns from the German universities give the total 
number of students as 52,407, includin·g 1850· women, as 
compared with a total of 48,730 last year and 32,800 ten 
years . ago. There are also 3:,14 men and 1921 women 
attendin¢ courses as guests. Berlin takes the first place 
among the twenty-one universities with 9242 students, as 
against 8641 last year, and is . followed by Munich with 
6537, Leipzii;! with 4761, Bonn with 3652, 'Breslau with 
2405. and Halle with 2393. Gi:ittingen has 2230, and 
Heidelberg 1934. In Berlin University this winter there 
are 632 women students, an increase of 232 as compared 
with last year. 

AN address delivered by Prof. Alexander Smith before 
the section of education of the American Chemical Society 
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