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Frerre 4. Rank order of species of Conrus on a litloral bench in Hawaii (Kahn).

lower average water temperatures, is most notica-
ble, but there is no increase in the number of
Corizinae, presumably because the surrounding
fauna is not rich enough to have permitted fre-
quent invasion and speciation. Thusin the Nilghiri
Hills between 2100 and 2300 m, intense collecting
vielded three Corizinae of wbich two appear to be
endemic, and one non-endemie species of Micro-
necla. Very casual collecting below 1000 m in
south India has produced two species of Corizinae
and five species of Micronectinae. The question
raised by cases like this is whether the three
Nilgbiri Corizinae fill all the available niches whieh
in BEurope might support perhaps 15 or 20 species,

or whether there are real]ly empty niches. In-

tuitively one would supposec both alternatives
might be partly true, but there is no information
on which to form a real judgment. The rapid
spread of introduced spccies often gives evidence
of empty niches, but such rapid spread in many
instances has taken place in disturbed areas. The
problem clearly needs far more systematic study
than it has been given. The addition and the re-
placement of species ol fishes proceeding down a
river, and the competitive situations involved,
may provide some of the best material for this
sort ol study, but though much data exists, few
attempts at systematic comparative interpreta-
tion have been made (¢f. Hutchinson, 1939).

Tue Furure oF COMPARATIVE
DEMOGRAPHIC STUDIES

Perhaps the most interesting general aspect of
the present Symposium is the strong emphasis
placed on the changing nature of the populations
with which almost all investigators deal. In cer-
tain cases, notably in the parthenogenetic c¢rusta-
eean Daphnia (Slobodkin, 1954), it is possible to
work with elones that must be almost uniform
genetically, but all the work on bisexual organisms
1 done under conditions in which evolution may
take place. The emergence in Nicholson’s experi-
ments of strains of Lucilza in which adult females
no longer need a protein meal before egg laying
provides a dramatic example of evolution in the
laboratory; the work reported by Dobzhansky, by
Lewontin, and by Wallace, in discussion, shows
how experimental evolution, for which subject the
Carnegie Laboratory at Cold Spring Harbor was
founded, has at last come into its own.

So far little attention has been paid to the prob-
lem of changes in the properties of populations of
the greatest demographic interest in such experi-
ments. A more systematic study of evolutionary
change in fecundity, mean life span, age and dura-
tion ol reproductive activity and length of post
reproductive life is clearly needed. The most in-
teresting models that might be devised would be
those in which sclection operated in favor of low
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fecundily, long pre-reproductive life and on any
aspect of post-reproductive life.

There is in many groups, notably Daphnia, de-
pendence of natality on food supply (Slobodkin,
1954) though the adjustment can never be in-
stantancous and so can lead to oscillutions. In the
case of birds the work of the Oxford school (Mo-
reau, 1944; Lack, 1947a, 1954 and many papers
quoted in the last named) indicates that in many
birds natality is regulated by natural selection to -
correspond to the maximum number of young that,
can be reared in a cluteh. In some circumstances
the absolute survival of young is greater when the
fecundity is low than when it is high. The peculiar
nature of the subpopulations formed by groups of
nestlings in nests makes this reasonable. Slobod-
kin (1953) has pointed out that in certain cases in
which migration into numerous limited areas is
possible, a high reproductive rate might have a
lower selective advantage than a low rate. Ac-
tually in a very broad sense the bird’s nest is a
device to formalise the numerous limited arcis,
the existence of which permits such a type of se-
lection. It should be possible with some insects to
set up population cages in which access to a large
number of very small amounts of larval food 1=
lairly difficult for a fertile female. If the individual
masses of larval food were such that there was an
appreciable chance that many larvae on a single
mass would die of starvation while a few larvae
would survive, it is possible that selection for low
fecundity might occur. This experiment would
certainly imitate many situations in nature.

The evolutionary aspects of the prohlem raised
by those cases where there 15 a delay of reproduc-
tive activity after adult morphology has been
achieved i~ much harder to understand. Some
birds though they attain full body size within a
year {(or in the case of most passcrines in the nest)
are apparently not able to breed until their third
or later year. [t is difficult to see why this should s
be so. In any given species there may be good
endocrinological reasons for the delay, but they
can bardly be evolutionarily inevitable. The situ-
ation has an abvious prima facie disadvantage,
since most birds have a strikingly diagonal sur-
vivorship curve alter the first year of life and
this in itsell indicates little capacity for learning
to live. One would have supposed that in the
birds, mainly bul nat exclusively large sea birds,
which show the delay, any genetie change favor-
ing early reproduction would have a great selec-,
tive advautage. Any experimental model imitating
this situation would be of great interest.

The problem of possible social effects of long
post-reproductive life, which can hardly be sub-
ject to direcl selection, provides another case in
which any hints from changes in demographic
parameters in experiments would be most helpful.
The experimental study of the evolutionary
aspects of demography is certain to yield sur-
prises. While we have Nicholzon’s work, in which

the amplitude of the oscillation in Lueidlia popula-
tions appear to be increased or at least not de-
creased as a result of the evolution he has observed,
though the minima are less low and the variation
less regular, we do not know if this sort of effect
is likely to be general. Utida’s elegant work on
bean weevils appears to be consistent with some
evolutionary damping ol oscillations which would
be theorctically a likely result.

The most curious case of a genetic change play- /

ing a regular part in a demographic process is:

certainly that in rodents described by Chitty. In
view of the large number of simple ways which are
now available to explain regular oscillations in a
population, it 1s extremely important to heed
Chitty’s warning that the obvious explanation is
not necessarily the true one. To the writer, this
seems to be a particular danger in human demog-
raphy, though the mysteries of variation of the
human sex ratio, so clearly expounded by Co-
lombo, should be a warning against over-simple
hypotheses, for here no reasonable hypotheses
have been suggested. Human demography relies
too much on what psychologists call intervening
variable tbeory. The reproducing organisms are
tuken for granted; when their properties change,
either as the result of evolution or ol c¢hanges in
learned behaviour, the results are apt to be up-
setting. The present “‘baby hoom’ is such an up-
set, and here a tendency to over-simplified think-
ing is also apparent. I, as appears clear at least
for parts of North America, the present birth
rate is positively correlated with economic posi-
tion, it is easy to suppose that couples now have
as many children as they can afford, just as most
small birds appear to do. There is, however, a
difference. If at any economic level a four child
family was desired, but occasionally owing to the
imperlections ol birth control a five child family
was actually achieved, we should not expect the
fifth child to have a negligible expectation of life
at birth, so that the total contribution to the
population per family would be the same from a
four and a five child lamily. Yet this is exactly
what Lack and Arn (1947) lound for the broods of
the Alpine swift A pus melba. In man the criterion
is never purely economic; it is not how large a
brood can be reared, bul how large a brood the
parents think they can rear without undue eco-
nomic sacrifice. Such a method of setting limits
to natality is obviously extremely complicated. It
involves an equilibrium between a scries of de-
sires, partly conscious, partly unconscious, and a
series ol estimates of present and future resources.
There is absolutely no reason to suppose that the
mean desired fanuly size determined in such a way
is a simple [unction of economics, uninfluenced by
a vast number of other cultural factors. The as-
sumption that a large family is per s u good thing
s obviously involved; this may be accepted in-
dividually by most parents even though it ix al
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present a very dubious assumption on general
grounds of social well being. Part of the acceptance
of such an assumption is certain to be due to un-
conscious factors. Susannah Coolidge in a remark-
ahle, as yet unpublished, essay,” “Population
versus People,”’ suggests that for many women a
new pregnancy is an occasion for a temporary
shifting of some of the responsibility for the older
children away from the mother, and so is wel-
comed. She also suspects that it may be an un-
conscious expression of disappointment over, or
repudiation of, the older children and so be essen-
tially a repeated neurotic symptom. Moreover, the
present highly conspicuous fashion for maternity,
certainly a healthy reaction from the seclusion of
upper-class pregnant women a couple of genera-
tions ago, is also quite likely fostered by those
business interests which seem to believe that an
indefinitely expanding economy is possible on a
non-expanding planet.

An adequate science of human demography
must take into account mechanism of these kinds,
just as animal demography has taken into ac-
count all the available information on the physio-
logtcal ecology and behaviour of blow flies, Daph-
nia and bean weevils. Unhappily, human beings
are far harder to investigate than are these ad-
mirable laboratory animals; unhappily also, the
need becomes more urgent daily.
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