Cripps'a Corner,

Foreat Row.
14 Susaex,
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¥y dear Fishear,

In enswer to your letter concernlng my
father's views on the laws of inheritance, Lt seems to
me that we should first of a1l look to his theory of
pangenesis; for that was his theoretical way of
acoounting for what he belleved to be the facts, Ve
may be dlsinclined to tread thls path once more; for we
mow In advance thet we shall agaln reject thls theory
as & whole, Nevertheless 1t is the beat way, I think,
of ascertalning what were his underlying thoughta. If
I guote numbers, they will be the pages in Anlmelia end
Plents under Domestilication II second editlon.

According to his theory, each cell glves off

gemmules, and "several gemmules are requisite for the
development of each (new) cell or unit" (381), presumebly
some of them coming from each parent. Though not, 1
think ¢learly stated, I gather that he held that these
necessary gemmuleas blended completely, sc that the parts,
when fully developed on such & basls, In thelr tum,

gave off gemmules "which ultimately developed into unita
like those" (370) formed by this process of blending.



This blending of the gemmules, though complete, was not
uniform; for at all events the gemmules "derived from
one parent may have some advantage Iin number, affinlty
or vigour over those derived from the other" (382).
These gemmules are also held to be "capable of trans-
mission in a dormant stete to future generations and may
then be daveloped" (270). For both these ressons,
organisms will only be "generally nearly intermediste

in character betwsen thelr two parents" (386).

Kow the mora unagual the blending of the
formative gemmules, the greater the "host of long-lost
charascters {which) 1ie ready to be evolved under proper
conditions" (369), the more "incespantly" (394) reversion
aota, the longer would 1t take for completes uniformity
to be created in any interbreeding group. "After s
longer or shorter period, the specles wlll tend to
besome neerly uniform in charscter from the incessant
crossing of individuals " (362); but the time might be
falrly long. And all this time selection would go on
whether or not any other changes were taking place.
Moreover "tha dinﬂiqllarity of" sibs end the greater
variety of sexually-produced organlisms would be accounted
for by the "unequal blending of the charmcters of the
two parant;'and by the "reversion to ancestral nhnracterur
(238); but all this nevertheless points to & slow but
somplete process of blending.



In order to account for progressive evolutlon,
he held that the surroundings of an organism affected
i1te development and that normslly the gemmules subsequently
thrown off represanted the form as tﬂ:i produced . The
tranamission of latent gemmiles for many generatlons
merely threw back the environmentsl ceuse intoc the past.
With "absolutely uniform conditions of life, there would
be no variabllity" (242) nor any progress.

In passing may not all mutations be due to
some environmentel causef? The regularity wlth which
they appear in Drosophlila no doubt tempts us to look on
it as an inevitable natural process. But the more ‘
unliform the surrounding, the more regularly will exceptlons
appear ae & rule, TIf the mutations in that [ly ere due
to thunderstorms, they would come in one year about na
much es in another, And our knowledge of the effects of
X reys on orgenlsms and lightning on our wireless sets
makes this i1llustrative supposltion lesas ridiculous,.

My belief is that my father had no clear
distincstion in hie mind such aer we have between mutatlons
and mendslian differances, All varlatlons were much the
same to him though I think he says somewhere, I cannot
say where, that some are not inherited, Otherwlse in
identical surrcundings variations identical in form differ
in hereditary effects solely because of differences In fhe
1atanb‘Eﬁ£Eulu{‘:E}=h they carry., The amount of varlation
depends auia}g*nn the amount of exceptional envirommental
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effects; this belng, he held, proved by the effects

of domesatieantion, I think there is more truth in this
laet contention than you epparently do. But his syatem
allowed for nothing like the mcoumulsted effects of
mutatlions,

In panganesls an effort was belng made by my
father in the direction indiceted by his letter of 1B57,
a0 1t seems to me. Fertilization, he then sald, is
"a sort of mixture end not true fusion"; and, according
to pangenesis, the ancestral gemmules whilst latent do
not fuse. This was a step in the direction of mendellam,
He held that "emch element of the body" had an
"independent life" (365), and if he had not come under the
influence of a few Lemarcklens whom he admired sc much,
he might have hit on a different idea of pangenesisa. He
might have seen that each cell contained & basls more or
lenss capeble of causing the development of the whole
crganism, He did realige that hybrlds, when united, led
to reversions to either parental type (398), his explanation
being much the same as ours. "Reversion depends on the
tranamisalon from the forefather to his descendants of
dormant gemmules® (289). Heplece "dormant gemmules" by
"recessive genes" and we have pure mendelism., He felt
bound, and he was bound from hls polnt of view, to make
his theory cover the inheritance of acqulired characters
and telegony. Pangenesls 1s, I hold, a loglcal system,
and being "provisional” 1t should omly serve to indicate
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his genesral bellefa, It ia hardly more difflicult te
believe then mendelism, when we reallize what marvellousa
powera we attribute to the genes of & single cell,
enabling them to control the whole growth of an organlsm
through all 1its many phasea, But pangenssis faills to
acoount for the numerleal effects dlacoversd in connectlon
with mendellism, for correlation coefficients, and for

the sccumilated affects of warlation, and 1t muet, there-
fore, be rejected,

Some Lamercklans, who go further than my father
in such bellefs, have sneersed at pangensslis, without
themeelves attempting to frame a rival theory. For this
I should l1ike to glve them cone 1n the eye.

All this, howevar, 1f sccepted doss not seem
to me to necessarily alter your views materially. The
blanding which my fathsr belleved in wses, I think, lesas
rapld than you seem to suppose; and I do bellieve that
the great varlability of domestlio animals' is partly due
to mutatlone having been exceptlonally freguent under
domestlcation.

Poasibly we should take & leaf out of my fathers
book and be sure that our theory accounts for sll that
we hold to be trus. A greft of a plum, which seeds truly,
if placed on another stock, loges thls power and becomes

variable (247). Sometimes "more then one spermatozoon



is requisite to fertilize en ovum" (35&8). Tubers of
a potato "produced from s bud of one kind inserted
into another are intermediate’ 1in their gqualities".
(360). We may yet have something to learn,

Yours alncerely,
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