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My dear Eempthorne,
I have been puzsling over your letter and peper for some
time, and maybte I have not got it clear yet.

I do not at all agres with the last sentence of the opening
arvagraph of your inmtroduction, "later in 1941 (2) Pisher ahowed
that this ie true only if the quantity Q</PR remains conatant..."

what I said on the second page of the paper cited vas, "The
direct mathematical measure of the average effect of = proposed
gene substitution is the partial repreesion, in the population am
actually constituted, of ilie genctypic measurewent on the numbers
0y 1 or 2 of the allelomorphic genes in each genotype." i.e. in
that paper I eet aslde the experimental test of merely intro-
ducing more gnnna of any one kind in an experimental anJ}ltiun‘
and MHnauriﬂg the change in average population valus; through
recognizing that any general-gene substitutions do not merely
ot by substituting new for old genotypea, but that they ought
properly to be regarded es also affecting the environment in
which & naetural population lives. Interactions with the

environment are not, however, epecified gquantitatively in terms
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of the genotypic conatitution of & population, but would raquire
g full specificetion of the climatic and ecological situstions
in which a speciea finds iteelf.

For example, dominance deviation fawvouring, over & large
rumber of loci, heterozygotes, on the average, over homozygotes,
would in hermaphrodite planta fuvour the spread of penee having
& variety of effects on flower size, colour, oectar secretion,
Bcent, ete., and alao other genes favouring self-sterility, if
genes of either of these two kinds exiﬂtfand E; available for
selection. If they are availabtle any improvement in the species,
through increase of heterczygotes, may properly be ascribed to
these secondary pgene substitutions, leaving nothing over to be
ascribed to the dominance deviationybehind them, for thase latter,
by themaselves, ;;éﬁt produce no effect whatsoewver on the evolution
of the apecies; but o change in the mttractions offered to insect
polldimators, or an improverent in a self-sterility mechanism,
would ¢ﬂn3titut; such an evolutionary change.

My point here ies that there is no quantitative relationship
between the dominance deviation of the numerous effects first
mentioned and the rate of evolutionary advance; but there is a
quantitative relationship reccgnisable as spec I in what I call
the 'iunﬁnﬁ:ntgi#theuram'.hutuuan the genetic wariance in fitnesa
to Bur?ivultik effect® capable of influencing the frequency of

cross-pollimation.
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BEqually it should be noticed that external features of the
spacific environment, such a8 An inoremse in the numbers of
particular species of inoectis, or a meteorological change favour-
able to wind pollination, is capable of raising the specific
avarage through increasing the popuiatien of heterozygotes without
any evolution being sscribuble to the plant species.

oue to all this I am completely puzzled by the statement in
your letter thnfi;nte of evolutionary change may be aguated to i;
total wvariance rather than to the genetic component of wariance
a2 I had done. I imagine that by 'total variance' you mean to
inolude the dowinance component and the total of spistatic com-
ponenta, but perhaps not the environwent components in the actual
variance, For my own part I think theae are all in the same
boat, even the last, for an environuwentally induced variance in
fitneas, i.e. inhapaniﬁy to leave & remote posterity may, like
the others, induce selection in favour of genes capable of
enabling the organism to secure for itself an environment of
the desirable type, and thias, it seems 4o me, is exactly what
heppens &s B consequence of the other non-gemstic but gemotypic
component of variance.

I have started working lately on & book on inductive inference,
partly because I think real prugI:aa can nov be mada in this
subject, and partly to diaﬂipatujgluuda of opacity arising from
Berkeley.

I am returning your paper in case you would care to



