18 Februsry 1932,

¥sjor L. Darwin, Se.D.,
Corlppa'a Jorney,
Foreal. Row,

TS EX.

Dear Major DLrawins

I sm porry that I have delayed in returning your
typescript on Evolution and Bugenics. I have written in
a feaw verbal sugrestiong, none being cf any importance,
in fact I should have written befere if I had not found
myself in such full sgreement with almcat everything you
BAY .

The whole contraat you opan up between the rapid
changes which can be postulated when one or more gene
substitutiona offer a definite and universal advantage,
and the much slower process which you suggest, if I have
taken you right, when the advantage 1s fluctuating and
contingent upon a considerable complexity ¢f other con-
ditiona, genetic or environmental, ie one which I much want
to get my own head clearer about. I think you may have
formulated it as well as is posaible, but there may be
other ideas unexpressed which I could take hold of as a

gtronger clue.



I am not quite sure if it is safe to clase the greatl
differences between orders and clasges entirely in the
group of differences which have arigen very slowly. of
course ] agres in the senpe that the bats have been ac
iong clilerentiated from terrestrial mammals that, whatever
very siuw uvhanges are at work in their organisation have had
time to modify them considerably, and thet these changes, being
principally or whully adaptatione to thelir peculiar way of
1ife, will characterise all or nearly all the order, and 2o
be amcng thuse characterieilcs of the order to which a
gyatematist might attach linportance. Bub I cheuld like te
keep & mind owpen Lo the posaibllity that what mndght De
callad the nrlmary features of tha differentlation of the
group, the development of the wings and the habit of preying
on insects in £1light, might have been developed qulte rapldly,
if we take an evolutionary scale pf time.

Bxisting differences between gpecies of the same gq‘lul
must often have taken a million generations in their
evolution, so that any great change taking place in say
100,000 generaticns would be from an evolutionary, or from
a geologlcal standpoint, extremely Iﬂdﬂ* and I much
hesitate to say what could not bappen in this time, if the
environmental conditions imposed a powaerful selection in any

one direction.



1 do not know what are the merphological relationships
of hair, but [ suppose it is homologous either with ecales,
or with soma structure of the akin betwaen the scales,
either in exletlng reptiles, or at least in those from which
Elie aemmals dnscnndiquai Supposing euch rudiments to have
axiested in an animal in which it was cccaelonally of great
{mportance not to lose heat rapidly, I cannot convince myself
that it would not have a very good pelt inside a hundred
thousand genarations, or that during this same time, if
activity during chilly times of the day or ysar continued
to be important, it would not have gone a long way in
reorganisiny its circulatory system; and worked in a numbar
of mechanisma for regulating its tamperature, Iut aven 1f
you say that a hundrad times longer would be needed for
developing the primary distinotions of mammala, the paleontolo-
glste would still find that the group srose with great
suddennass in the hinqﬂj& of the rocks.

I think this must be partly because the evidence lié baased
solely on bones, 0 that it ie after all only a gueee if
we decide tu think that the dinvegauwrs were cold-blooded,
and not protected by scmething like hair. with thia limi=-
tation ol materisl cne is forced to attach inordinate importance
to any osteclogical feature which is exespticnally conastant
in a whole range of specles. But that constancy I susdpect
is meet often due to ite baing ordinarily so unimportant,



or 8o equally suitable to a great diversity of associated
@tructure, that it has never been materially modified,

not to ite being at all remarkably difficult te modify.

1 may be wrong, but I ghould be inclined to guess that it
uwonld take no longer to breed a marsuplal without the
churqeterliacie Inflexion of ite lowar jaw-bone than 1t has
taken to produce a bull-dog.

No: 1f oateologiste are forced to base their principle
conclueiona chiefly on features of this kind, which
happen to have charactericed from the firet the parentas of
great radisting sreurs, they mist often be stressing
Teatures vhich have arisen quite ra:idly, and in a senas
casually, in the sanae of being slightly uveeful to tha
parent gpecles at & time when its food happened to have
some pecullarity, not in the leest representative of the
typee of food prevailing amonz ite descendants. In faot
if a fragment of an animal were discovered in the ancestry of
the mammals, which in its major physiclogical adaptations waa
really a reptile, I imagine it might be described as
unguentionably a mammal from ceteclogical futurln?’fuﬂluaivnl;r
taxonomic importance.

Su you see that, from belng sc far a heretic on tha
fuspil evidence, I amdsbarred from relying on it in

support of what I certainly think may be true, i.e. tha
rapid erigination of the yrimary distinctione of great



clasges.

I believe there is o« {iy whose larvas burrow in
fuman skin, which lays it egge not on its victims, but
along the long lege of a gnat, which it catochea Lfor the
purpose; with the result that the gnat rans the risk of being
ewatted, and ths larvae, stimulated perhaps by the warmth
and moisture of the human victim, rspidly hatch out and
burrow inte hle ekin, I supposa this group of instinctive
and physlological medifications may have been elaborated
in the last half million years. Whatever Lbouoght that
about should find no great divficulty in a liLlle groblem
like adapting a suall mammal for flightl However ono's
Judgment is weax about imtensities, and rietoric is no
substitute.

Yours sincerely,



