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SOME MUSINGS OF AN IDLE MAN. 

By COLONEL R. H. FIRTH. 

THIS article, based on certain thoughts in idle hours, is in con
tinuation of a similar article which was published in this Journal in 
November, 1912. It is not controversial, but essentially reflective; 
and expresses merely some of the difficulties one has experienced 
after reading some modern scientific literature. It presents many 
defects and not a few. gaps, but these the reader will easily fill in 
for himself. 

1. 
The conversation at a recent dinner party turned upon the sub

ject of women's rights and the ;whole suffragette question. The 
conversation was neither very instructive nor its general nature 
suitable for this Journal, but the somewhat irritable remark of a 
notorious cynic and bachelor who said, "Why were females made, 
and what is the use of sex?" though leading at the moment to . 
some frivolous and ribald rejoinders, struck me as having a deeper 
and wider significance than either the speaker or his hearers 
realized. As the result of thinking it over, and from the purely 
evolutionary point of view, one is tempted to formulate the following 
reflections upon the cynic's two questions. 

'We conceive, undoubtedly, our first ancestors to have been 
single microscopic cells, but as time went on natural selection 
differentiated them into a number of species, whose mode of repro
duction varied. In the least evolved species, the method was 
simply fission into two or more parts, entailing all loss of in
dividuality in the parent cell. In the more evolved species, repro
duction took the mode of the shedding or budding off of small 
portions, thereby retaining individuality to the parent cell. After 
a succession of sheddings and buddings, we conceive that the 
reproductive 'proces~ of the cell lessened, and if left to itself, the 
cell rapidly died; but experience or natural selection led to a con
jugating of two of these enfeebled cells, whereby a mutual exchange 
of their constituents was effected and followed by a rejuvenation 
and resuscitation of the reproductive powers of both cells. Looked 
at in this light, we draw one great conclusion, that sociality must 
have preceded sex. It is useless to speculate as to what sense or 
instinct this mutual recognition of a common advantage was due, 
but it is obvious that this rejuvenative co-operation must have 
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been of vast Isurvival value to any species possessing it. From 
this sexless form of rejuvenative conjugation bisexual reproduc
.tion evolved. How, we ca'nnot say; at most we can but conjecture, 
and these conjectures take the line that the next stage was a 
faculty or tendency for all daughter cells to coalesce, and that by 
degrees, of two coalescing cells,one became large, inert and unfitted 
for seeking out a mate, and the other became small, agile, and 
able to seek out and penetrate the body of its larger mate. 

To facilitate the finding and fertilization of the inert cell by 
the active one in the subsequent many-celled forms of life, their 
type was, at first, hermaphroditic. Then as evolution went on 
there came a time when certain species ejected their sexual cells 
of each kind, probably into water, a m~dium eminently suitable, 
in which the male element of one organism could seek and unite 
with the female cell of the other. With the establishment of, this 
system hermaphroditism ceased to be indispensable, and evolution 
on lines of natural selection vetoed interbreeding, by making each 
individual organism the possessor of male or female reproductive 
cells only. Any advantage from this was dependent on facility of 
access or propinquity, and as these facilities lessened Nature called 
into being hedonistic attractions between the two sexes, and to 
avoid waste of female cells, she caused the reproductive cells of 
the male to be introduced by their owner into the bodies containing 
the reproductive cells of the female. In the mpst elementary types 
of animal life the female cells or ova retain a simple form until 
fertilized; as we rise in the scale we find the ova acquiring a yolk 
or nutritive store to serve as food for the developing embryo. 
Later, the ova display a tendency to remain in the oviduct and 
there acquire a protective coat; and so things progress until we 
reach the stage when the fertilized ovum remains a longer period 
in the oviduct, sheltered ina developed fold of it. 

In this outline we see the long but gradual evolution of the 
reproductive function of the female, from simple fission and detach
ment to complicated placental gestation; but throughout it all and 
with every advance in type, or preparation of the ova for fertiliza
tion, there was a corresponding tax on the reproductive system of 
the female, resulting in a corresponding lessening of her fertility, 
but associated with an increasing proportion of fertilized ova which 
survived to reach maturity. Synchronous with these physical 
changes there were psychical developments. The maternal instinct 
which called into being, in a female, a protective care of her eggs 
and the after care of the young as they hatched out, was clearly the 
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agent and slowly working factor which made it possible for her 
descendants to give up ovi-positing and to bring forth living young. 
Not only this, but that same maternal instinct to cherish her 
progeny, displayed by a primitive female of some long lost animal 
species, was the originator of all altruistic virtues which we now 
regard as the pride of civilization. If we think further, we appre
<liate another fact, that it was the female alone who for ages bore 
the burden of reducing wastage of life. The earlier type of male 
had but a seasonal and fugitive interest in his temporary mate, and 
it is only in late epochs of the world's history that the male began 
to afford the female assistance in the task; and, even now, it is not 
in all males that this sense of co-operative responsibility is fully 
developed. We, therefore, are forced to say that for ages the lead 
in mental evolution has been in the female, and in that to her we 
,owe the origin of those altruistic characters without which family 
and social life would be impossible, we can answer our bachelor 
cynic'S first question by affirming that the female is a result of 
evolution, to complete that harmony in the human social scheme 
whereby each generation should find its central source of happi
ness in creating, rearing and providing happiness for the next 
generation. 

Now what about his other question, What is the use of sex? 
From the evolutionary point of view it might be said that the chief 
value of sex lies in the variation it causes, in that this generation 
'Of mankind or other species owes its inherent differences to a large 
number of ancestors, and the wider and more numerous these 
.differences are the more ample is the material upon which natural 
selection can work to secure progressive improvement of the species. 
This undoubtedly is one result of sex, but does it cover the whole 
<lase ? One is inclined to think it does not, and the arguments for 
this view may be put as follows. If we take the descendants of 
intermarrying of kin, we find the number of their ancestry is 
reduced below the average. They are inbred, and the members of 
those families are more unlike the average man and woman of 
their race than those other families who have the full or average 
number of ancestors. The same is true of animals, in whom by 
inbreeding and consequent reduction of ancestry, we can obtain 
the production of a high degree of unlikeness verging to mon
strosity.. A typical case of this kind came under one's notice quite 
recently. A native gentleman at Sharpur in the Punjab, much 
given to dog-fancying, bred continuously from the offspring of the 
same pair of greyhounds. One has had the opportunity to see the 
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R. H. Firth 409 

ninth generation of 'these hounds, and anything more unlike 
normal greyhounds it would be impossible to imagine, so over 
emphasized had become the special characters of the strain. 
Reduced to other terms this excessive inbreeding and reduction 
of ancestry is nothing but the nearest approach allowed by Nature 
in the higher species to asexual production, or shall we say mono
genesis. Now monogenesis amounts to a segregation of each 
individual from every other as complete as if each individual were 
confined on an island, and clearly facilitates unlikeness and forma
tion of new species. Gamogenesis or bi-parental reproduction, 
conversely, swamps the variations and so retards formation of new 
species; and this would seem to be wholly an 1effect of sex. 
Further, children of a single parent obviously must have a better 
chance of being more like each other than the children of two 
parents, and anything which would make the children of a single 
parent more like each other would make them less like the rest 
of the species; so that the general effect of sex seems to be a 
comparative unlikeness among the members of a family, but a 
comparative likeness among the members of a race. 

In attempting to unravel this question of function of sex, we 
are early impressed with the fact that gamogenesis, as opposed to 
monogenesis, is found exclusively among the higher animals. For 
this to have become so, suggests there must be some advantage 
from it. The advantage probably lies in the fact that though sex 
leads to likeness in numbers in an area or space, it does not hinder 
but rather accelerates unlikeness in time. Imagine a herd of 
antelopes threatened by wolves. Evolution will point to safety of 
the species by a gradual development of speed in getting away from 
their enemies, or an improvement in powers of scent or sight, and 
even of cunning or wariness. Natural f!election will· tend to 
eliminate those members of the herd which have a speed, scent, 
sight or wariness below the mean of the herd; the species or race 
will be continued by those above the mean in one or other favourable 
attribute. Presumably, half will be males and half females, conse
quently any small 'variation in anyone quality may be assumed to 
occur in both sexes, and improvement in one or other of these 
qualities will be transmitted in the course of a few generations to the 
whole herd. Now if the herd had been a species whose reproduc
tion was agamic, the variation, depending on the stress of selection 
under the circumstances, would generally have been large, sudden, 
often involving only one characteristic, and consequently favouring 
progression or evolution towards safety by intermittent leaps. 
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410 Some Musings of an Idle Man 

From this point of view, therefore, sex in these animals would be 
a factor towards a uniform, smooth, wider, and comparatively quick 
evolution. Under agamy or wIthout sex, the herd would have 
tended to diverge into several incompatible races, some very swift, 
some very cunning, some unduly acute of vision or scent, and 
others relatively very deficient in these characters. Arising .out of 
this unequal progress by evolution to safety and ability to contend 
with the dangers they were. exposed to, the sociality of the herd 
would have been achiersely affected by agamy, whereas by the 
operation of sex, sociality is encouraged, and sociality in animals 
is a factor essential to the development of a superior species. This 
is very true of man; therefore, by inducing sociality, another use 
of sex is disclosed. 

We must not infer from the foregoing arguments that sex is in 
any way the origin of variations. During many ages, before that 
fusion of two individuals began, which we have inferred to be the 
origin of sex, organic evolution must have proceeded through simple 
fission and budding. Sex is nothing but a variation itself which 
has been established by the preservation of favoured races in the 
struggle for existence. It is questionable whether we can think of 
sex being even a cause of variation; if it be, it is but a small con
tributory cause; the inference is permissible that sex does nothing 
more thantlivide every existing character, including of course 
every latest variation among the individuals of a race. 

The more one thinks over it, the more one concludes that the 
main use of sex is to produce uniformity, in that it produces likeness 
on a wide scale and unlikeness on a narrow one. Any benefit arising 
from the operation of sex would seem to lie in the stability of the 
organism which it produces, and the sociality which it promotes. 
How these results are obtained are difficult to explain; but the 
logical conclusion is that they are explicable by a halving in the 
offspring of every variation and character of every parent. With 
those conclusions, we leave it to our cynical friend, who asked what 
was the use of sex, to suggest an alternative procedure by which 
organic evolution could have reached its present stage. What 
bearing these reflections, if sound, have upon a present day socio
political question is left to the reader's critical judgment. 

n. 
Possibly many of the readers of this Journal have read 

Bergson's " Creative Evolution"; if they have not, then let them 
do so, for they will find it pregnant with literary charm, wide 
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R. H. Firth 411 

knowledge and original thought. Few books have given one greater 
pleasure in recent years. The author takes up the idea of an 
evolution driven onward from within, little. affected by natural 
selection, but impelled by an inward developmental force. In other 
words, we are made to conceive a primeval impulse which, starting 
with life itself, gathering impetus in its onward course, divides and 
expresses itself in the unceasing creation of endlessly varied forms. 
It is a fine idea, not perhaps altogether new, but still fascinating in 
its very unorthod'oxy~ In it occurs the following curious passage, 
discussing the nature of "instinct." The author is arguing from 
the wonderful procedure of the ammophila, or sand wasp, which, 
paralysing its caterpillar prey by stinging the nerve ganglia of the 
ventral chain, places it, and others similarly rendered immovable, as 
food for the grub that subsequently hatches from the ammophila's 
egg. The passage runs: "We suppose a sympathy, in the etymo
logical sense of the word, between the ammophila and its victim, 
which teaches it from within, so to say, concerning the vulnera
bility of the caterpillar. This feeling of vulnerability might owe 
nothing to outward perception, but result from the mere presence 
together of the amrnophila and the caterpillar, considered no longer 
as two organisms but as two activities" (p. 183 of 1911 edition). 

Thinking over this passage, which is a remarkable one, and 
practically interpreting instinct as "sympathy," one has been 
reminded of certain difficulties associated with experience. An old 
view of instinct was one that described it as a lapsed intelligence; 
we need not discuss this, but confine ourselves to the idea of a 
sympathy. Just as I was reading Bergson'sbook, a pair of owls 
built their nest in the hollow of a ventilating tile on the roof of my 
bungalow. The tile was set at an angle, and in due course one 
owlet fell out on to an adjacent ledge. No one touched the fledgling, 
as one did not wish to scare the parent birds. Now, though that 
owlet lay wriggling conspicuously but a few inches from the aperture 
of the hollow. in which .the nest and other owlet were, the parent 
birds passed again and again over it, carrying food to the other 
nestling, without paying the unfortunate one the slightest attention. 
One watched the whole performance for hours, and, doing so, could 
not fail to draw the conclusion that in these birds the parental 
instinct had nothing which one could call sympathy about it, but 
rather was a blind impulse which took it, mechanically, to its nest, 
but all unconscious and unresponsive to the feeble cries of its own 
fledgling neat,-by, but ina place where it was not expected to be. 
This incident, synchronizing with the ptirsual of Bergson's idea 
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412 Sorne Musings of an Idle Man 

of a sympathy, impressed one much. Take another case; there is 
a kind of wasp,. very common in India, which feeds its larVal with 
flies or small insects. One of these has been lately under observa
tion. Now, if one scrapes the burrow and partially exposes the 
larVal, the parent will cease feeding them, though it will come· and 
hover round Jor a while. Here again there would seem to be 
nothing of the nature of sympathy, but only a blind obedience to 
some stimulus associated with the mouth of its burrow. In 
fact, in both the case of the bird and. the wasp, the nest aperture 
seems to be the common source of stimulation, and to be essential 
to make them feed their young. That both the' bird and wasp fail 
to feed their young under circumstances not in accord with their 
expectations or experiences may be due to a sense of fear, and that 
the sense of self-preservation for' themselves is stronger than that 
which prompts them to preserve their progeny; this would seem 
particularly to be the case with. the wasp, who scents danger when 
she finds her burrow disturbed. The case of the bird presents 
greater difficulty, and we can only assume that in this instance the 
altruistic character, on which we laid so much stress in the pre
ceding note, is practically undeveloped in both female and male, 
at least for their young in the callow stage. A more charitable view 
is that the bird realizes that a fledging out of its nest, when so 
little developed, is impossible to save, no matter what the parents do, 
short of putting it back again. If this interpretation be near the 
truth, then we must concede to the bird a higher intelligence than 
we usually give to the family. 

Returning to the passage quoted from Bergson, it is noticeable that 
he advances the conception of "a mere presence together," or the 
influence of another, resulting in a feeling of vulnerability of the 
caterpillar on the part of the sand wasp; this seems very difficult 
to reconcile with what one sees around one. Our everyday experi
encesuggests that the commonest manifestation of protective 
instinct in an insect is anything 'but associated with any experience 
on its part with other living things. Among humans we truly 
speak of experience teaching and being a stern guide, but surely it 
is going too far to attach the experiences of an insect of other forms 
as any stage in its obtaining an intuitive insight into means of life 
preservation. The great need for an insect, as for all animals 
which cannot contend actively with their enemies, is to avoid all 
experience of them. It is not from the insects which have had 
the greatest experience of foes and the most chance of learning by 
contact with them the 'danger they mean, that the existing forms 
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of insects have evolved or descended. The present forms must 
surely be from those which have had the least experience. For 
instance, does an insect make a cocoon from any such teaching of 
experience? A chrysalis does not make its cocoon, and obviously 
could not have acquired any knowledge from experience to improve 
its species, and still less so of handing down that knowledge. 

The argument is even stron.ger when we remember that a 
chrysalis, if detected by one of its natural foes, is deprived at once 
of any chance of continuing its species; therefore, no insect can 
obtain by any unconscious insight into life a gift of prophecy that 
will enable it to prepare, in advance, a means of protection against 
the attacks of hereditary enemies which it will never see itself, 
and which were never met by its own forbears. We must look 
elsewhere for the explanation, and regard the instinct which 
impels an insect to make a cocoon as nothing but the outcome of 
many generations of natural selection, during which the attacks 
of enemies have been successful or unsuccessful absolutely in 
accordance with the less or greater perfection of protective methods. 
In none of these cases can we see any instinctive sympathy or 
insight into relations with possible enemies rather than with 
probable friends. We are impelled to conclude that, in all these 
cases, the fact that the right enemies are prepared for in anticipa
tion in the right way is explicable only by the hypothesis of natural 
selection, and that the hypothesis which explains this anticipatory 
protective ,ability suffices to explain evolution. 

HI. 

The following reflections are suggested by a recent perusal of 
Reid'smost interesting book, "The Laws of Heredity." The 
author comes to the general conclusion that evolution takes place 
by the action of natural selection on the small differences between 
parents and children, thereby ensuring the continuance of the more 
favourable variations. It follows from this that any unfavourable 
variation tends to be gradually eliminated; but the author argues 
that a further deduction is permissible, namely, that in human 
beings the bacterial diseases should eliminate those most sus
ceptible to them, and that, since the more immune have the best 
chance of survival and of propagating their species, the effect of 
evolution must be that the immunity of a community exposed to a 
severe bacterial disease should gradually increase. 

In formulating one's thoughts, raised by this book, one may 
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conveniently make the following premises. It will be admitted; 
(1) That none of us are so intimate with anything in living Nature 
as we are with our fellow human beings, and that in this case we 
are able, more than as to anything else, to depend upon our own 
observations. (2)~hat offspring differ in every observable mental 
and physical char.acter from their parents. Many of these differ
ences are acquired or due to differences in environment or nurture; 
they are in fact modifications. While other differences are 
germinal, innate or inborn; these are variations. (3) That the 
animal and plant worlds arose by evolution, with the result that 
the variations of an individual tend to be transmitted to his off
spring and to remote generations. (4) That these variations are 
essentially germinal differences between parents and offspring. 

Some difficulties arise as to what 'part these variations play in 
the scheme of evolution, and it is worth while thinking them over. 
If we ask ourselves *hat is a variation? we recognize that there 
are two kinds, namely, fluctuations and mutations. The former 
are innumerable, small differences normally distinguishing offspring
from parents, and by ~he blending of the fluctuations a child results 
in being intermediate in type between its parents. A mutation, 
according to current Iliterature, is a large variation or change of 
wide amplitude standibg sharply distinct from the normal type, and 
neither blending nor,lfluctuating. According to Punnett, once it 
has arisen selection alone can eliminate it. If this be so, then 
mutations are the only source for permanent evolution; while 

.fluctuations supply material only for transient changes. In other 
words, evolution by selection of mutations is a progression by a 
succession of rising or falling steps, and evolution by selection of 
fluctuations is a progression as up or down an inclined plane. It is 
obvious that we are here confronted with two diametrically opposed 
concepts, and the difficulty is to appraise them at their real values. 
The following line of thought suggests itself. 

The daughter cells of a unicellular organism inherit the actual 
structures of their parent. On the other hand, a multicellular 
organism, derived from a single cell which is parasitic to the parent, 
inherits not the actual parental characters, but only the potentiality 
of producing them, and even every p.otential character is not 
necessarily developed. We know that male characters are passed 
on in a dormant condition through many generations of virgin 
female aphides, therefore we conclude that inheritance and repro
duction are two distinct things and that, though there can be 
inheritance without reproduction of a character, there cannot be 
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reproduction without. inheritance of that character. As some 
descendants develop one set of characters and some another, the 
question is closely associated with another problem, or that of-Do 
these facts indicate alternative inheritance or merely alternative 
dormancy or activity of the characters? Let us consider some of 
the evidence. 

Some animal and many plant species are moncecious or herma
phroditic, but the greater numb~r of plants and animals are 
dicecious; that is, the individuals develop the organs of only one 
sex. Between 'themoncecious and dicecious plants there are 
mixed types, in which the individual produces both hermaphrodite 
and unisexual flowers. We are here forced to ask ourselves, are 
the individuals of the dicecious species really unisexual, that is, 
the characters of the opposite sex are either absent altogether or 
those characters are potentially present, but merely undeveloped 
or dormant in the individual? If the former is the case, then a 
great gulf exists between male and female of the same species, 
even greater than between the males of one species and the males 
of another. This is tantamount to saying that a man is more 
divergent from a woman than he is from a stallion. Our own 
experiences tell us that this is absurq. If, on the other hand, 
male is but undeveloped female and vice versa, we can understand 
how monmcious and dicecious species are distributed through 
some lines of descent; and that males and females ate merely 
differently developed individuals of the same type. The male and 
female characters are what one may call "stock variations." The 
evidence in support of this is diverse. We have referred already 
to the transmission of male characters through a long succession 
of virgin females in the aphides. Amongst humans the mammre 
of men have become functionally active when used, and in certain 
perversions we know of human individuals developing the instincts 
of the opposite sex. In the 'lower world other instances of the 
same nature are known. Cocks, the offspring of very broody hens, 
when crossed with non-broody hens, tend to have broody female 
descendants; so also bulls, the offspring of generous milk-giving 
cows, tend to breed cows which yield much milk. These examples 
indicate the transmission of sexual characters of one sex in a 
dormant state through the other; further, though we are not 
justified in being dogmatic, we may suspect that every dicecious 
species is innately moncecious, and that there is not alternative 
inheritance of characters, but rather alternative dormancy or· 
activity. 
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Similar in character is the evidence obtainable from cross
breeding of domestic animals and plants. When varieties that 
have been created by the selection of mutations are crossed, it is 
the rule for ancestral characters,: dormant often for many years, 
to reappear. This probably explains the difficulty of raising many 
exceptional varieties of plants from seeds, and would seem to be 
due to a disturbance of dormancy by crossing. This general 
deduction needs qualification, however, according as to whether 
we are dealing with natural or artificial varieties. When natural 
varieties are crossed, the reappearance of lost ancestral characters 
is somewhat rare, but when artificial varieties are crossed the 
ancestral characters reappear in some abundance. The significance 
of this is great, and suggests a possible fundamental difference 
between artificial and natural selection, the former being founded 
on the selection of mutations and the latter on the selection of 
fluctuations. 

The occurrence of dormancy of a character lappears to happen 
only when a stock variation is added. We have already recognized 
maleness and femaleness to be stock variations, but stock variations 
in characters or features are known in other forms than the sexual. 
Thus the common berberis plant bears spines in a dry climate, but 
leaves in a moist one. Similarly the plant hippuris has a land 
and a water variety, which are convertible the one into the other, 
by changing the environment. In looking through Nature's 
material it is re.markable that among natural varieties of plants 
the stock variation of feature or character is generally one of some 
utility, whereas among artificial varieties the special stock variation 
of features are wanting in utility. Our knowledge of the finer 
details of the lives of plants and animals in a state of nature is 
too vague for us to indicate dogmatically the agencies or features 
which will result in the survival of the fittest or the elimination 
of the unfittest. The most we can do is to declare it to be highly 
probable that all living things present favourable and unfavourable 
variations to Nature, which tends to select the former for survival 
and the latter for elimination. Our chances of arriving at a sound 
conclusion are perhaps better if we consider the same question 
on the basis of humans, with every detail of whose lives we are 
familiar. It is interesting to see where this inquiry lands us. 

Suppose we take the character of resistibility to disease, of 
which it may be laid down as an axiom that no man can survive 
unless he be resistant to the common diseases of the region in which 
he lives. Now the variations to which men' differ in their iiisease-
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resisting power are fluctuations, not mutations. In the case of 
every disease, we find all degrees of resisting power, from complete 
immunity to extreme susceptibility. We find no discontinuity as 
in a mutation, but only very fine continuous graduations. It is 
curious to note that no mutation of human beings favourable to 
evolution have been recorded. Most of us are familiar with human 
mutations, but they are all unfavourable. For example, club-feet, 
albinism, hoomophilia, hare-lip, idiocy and colour-blindness are 
typical mutations, and it is legitimate to question whether human 
evolution has been founded on such abrupt departures from the 
normal. Some parallel evidence is claimed to be furnished by such 
diseases as tuberculosis, measles and perhaps malaria, which all 
suggest that by virtue of evolution by selection of fluctuating varia
tions, the various races of mankind are resistant to the bacterial 
diseases in proportion to their past experience of them. If this be 
true, then from this point of view we are forced to turn the scale 
in favour of evolution progressing by selection of fluctuations rather 
than by selection of mutations, and to say that fluctuations and 
characters which have arisen through the selection of fluctuations 
blend together; that the features or traits of natural species, 
including such diverse entities as colour, shape and susceptibility to 
disease, have arisen through the accumulation of fluctuations. 
Evolution on these lines is manifestly of a transitory kind, or that 
~ind which is so transient that it enables species to change by 
adaptation to every change in environment, and yet, when preserved 
by selection, is sufficiently permanent as to keep useful features o~ 
characters stable through thousands of years. The situation is not, 
however, quite -so simple as this would make ,it appear to be. 
There are some converse considerations. I 

The opposite view that ev.olution is dependent on the effect of 
natural selection on large variations or mutations is intimately 
bound up with the theory of Mendel. As regards human inheri
tance, one fails to see that the facts recorded are sufficiently 
numerous and definite to form a conclusion, either for or against 
the claims of this school. The real truth seems to be that if 
mutations can be proved to occur and persist in plants and animals, 
then they occur also in human beings, and the explanation on the 
Mendelian hypothesis of the facts derived from experimental 
breeding of plants and animals is also the explanation of many 
examples of heredity in man. We are bound to admit that there 
are some thirty. four recorded abnormalities in human beings where 
the condition is transmitted to subsequent generations in a manner 

30 
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consonant with Mendel's laws, and the same is true of such normal 
conditions as red hair or colour of the eyes. In no case can the 
abnormalities be considered as being an advantage or even an 
adaptation to environment, while in some they suggest a definite 
disability. Yet, these conditions persist, and remarkable examples 
of this persistence of a disability through many generations are 
familiar to us in pseudo-hypertrophic paralysis and hffimophilia. 
One is impressed by the circumstances that both these affections 
are confined practically to the male, and that it is through the 
female, who is herself unaffected, that the transmission takes place, 
some of the sisters of the affected men passing the character to 
some of their sons. The children of the normal males of these 
families are always normal. One finds some difficulty in believing 
that this peculiarity is the outcome of natural selection on small 
variations or fluctuating differences. One needs to look elsewhere 
for the explanation of the continuance of these conditions; one 
finds a reasonable one in the fact that the females of colour-blind 
families and those of hffimophiliacs have a much larger number of 
children than is usual. 

The question of blending of inherited qualities in the offspring 
is supposed to be the peculiar feature of small continuous varia
tions, and gametic segregation that of mutations or large discon
tinuous variations. If this be a fact, then in the third generation 
of a Eurasian family we should expect to find segregation so 
shown by the production of a pure European and a pure Asian. 
One has looked into the histories of eleven families of this kind and 
in all cases the offspring of two half-breeds have been invariably a 
blend, but in one case where a further cross with a pure European 
occurred there was undoubted production of the white type in one 
ehild out of four; and in one other pedigree, where a half-breed 
mated with a pure Asian, three out of five children were pure 
Asian. These examples are insufficient for any dogmatism, either 
for blending or segregation; at most they emphasize the need for 
much accurate and extended observation, particularly among the 
progeny of two half-breeds. In this field, many of our Corps have 
great opportunities for accurate and systematic observation. 

The generalization that the human race shows insusceptibility 
to the various bacterial diseases, according to their past experience 
of them, involves two assumptions - namely, that the known 
difference of individual resistance to infection by the. various 
bacteria depends in each case upon the presence of a special 
hereditable quality, and that among races so exposed there is a 
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progressive improvement. 'rhe first assumption is far from estab
lished. Tuberculosis. measles, and malaria, are much quoted in 
support, but we have to remember that the resistance to tuber
culosis is due to a different quality from those which fortify man 
against such diseases as measles or malaria; and because tubercu
losis may be inherited, it does not follow that the other two are 
also hereditable. We know too little about natural immunity to 
say that resistance to one infection is due to the possession of a 
quality similar to that which causes insusceptibility to another; 
it is possible that is so, but acquired immunity differs much in 
nature and duration according to the special micro-organism con
cerned. An attack of measles gives usually a lifelong immunity, 
but in cholera and pneumonia the duration of immunity is very 
short. The insusceptibility to measles and malaria undoubtedly 
differs in individuals, but any racial differences may have been 
acquired in quite different ways. One is disposed to question the 
existence of any racial difference as to malaria susceptibility, but 
even granting it to exist that difference may be due to the circum
stance that the races inhabiting malarious areas have all their 
very susceptible members eliminated in young life, while the 
surviving adults are the specially resistant ones, whose resistance 
has been increased by repeated attacks of the disease. One's own 
observations indicate that all races are equally susceptible to 
malarial infection in childhood, and that there is no real evidence 
to warrant the view that any insusceptibility to malaria is either 
an inherited quality or dependent on racial differences due to 
evolution. 

The idea th[1t there is a progressive evolution of insusceptibility 
by the action of natural selection, when a race is exposed to a 
bacterial infection, appears to be weak. The evidence is perhaps 
strongest as to tuberculosis, but there are not wanting those who 
deny that susceptibility to this disease is inherited. Suppose we 
admit that it is inherited, we find on the first general exposure of 
a race to the tuberculosis infection, a high attack rate, and a high 
case mortality and the succeeding generations show an improve
ment in these respects; but there comes a time when the improve
ment stops, and the evidenc,e as to any continual progress is no 
stronger than that in favour of the view that the improvement 
has reached high-water mark. In fact, as to this question we 
find a stalemate. The truth seems to be that any present progress 
with respect to susceptibility to tubercle in human beings, turns 
not on any evolution process but can be accounted for by lessened 
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exposure and improved environment. The case for the action 
of selection needs very careful advocacy, and any advances claimed 
among human races, qua susceptibility to infection by the bacterial 
diseases, are no more different than the advance that has been 
made in the speed of race-horses by artificial selection. It is an 
open secret that, in spite of stringent selection, there has been 
no increase of speed in race-horses for a hundred years. All that 
has occurred is an advance to a certain point, and since that was 
reached no further progress. 

Reviewing the position as a whole we arrive at this conclusion, 
that evidence from the human species is quite insufficient for the 
proof of any theory of evolution. Its disadvantages as compared 
with plants and animals are obvious. Among the latter selection, 
whether n;:ttural or artificial, acting on fluctuations or small varia
tions, undoubtedly causes a rapid improvement, since these 
variations are hereditable and fluctuate round a mean. Selection 
eliminates lower forms, so that there is an advance in the average, 
but the normal upper range of variations remains the same and 
progress soon ceases directly selection stops. The moment selection 
ceases to act there is a rapid return to the previous normal 
condition. Strictly speaking, exact evidence of progress is the only 
true test of evolution, and if evolution be by the action of natural 
selection on fluctuating or small variations only, we find real 
evidence of progress to be defective; on the other hand, this 
criterion of evolution is not unequivocally supplied by the selection 
only of large discontinuous variations. The truth lies probably 
between the two, or rather, that both schemes of selection are in 
operation in nature. This suggests that the heated controversies 
between the two schools of thought are energy misdirected, and 
that science would profit more if the exposition of facts were less 
burdened with doctrines, whose claim to be labelled as scientific 
truths needs the cold scrutiny of the future as well as the 
enthusiasm of the present. 
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