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.A THEORY OF HEREDITY.

AN RB. DARWIN stated, in the year 1868, in the preface to his
, fheory of Pangenesis,* that “every one appears ?0 ad]mf?
that the body consists of a multitude of ¢organic units;’ each of
ich possesses its own proper attributes, and is to a certain
1t ind ppendent of all others;” and it may be s.nfe]y asserted
neral expression of biological opinion since that date
We, may therefore rest assured
, y?g)th is of o its; and all that such an hiypo-
thesis implies, must lie at the foundation of the science of
heredity. It remains to determine further p:.xrtlculars; we have to
_examine how far the details of such theories as are ba_sed upon
tha :hjrpothesis of organic units are correct, and to consnde’r how
their deficiencies may be supplied. - o
Thé facts for which a complete theory of heredity must account
reniently be divided into two groups; the one refers to
genital peculiarities that were also (f-onlg_emtalxm one or
ancestors, the other to congenital peculiarities that were not
‘congenital in any of the angestors, but were acquired by one or
more of them during thefr lifetime, through change in the condi-

tion, orhabit. .. - .. . . .
~ The first of these two groups is of predominant importance in
respect to the number of well-ascertained facts that it contains,
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s under ‘which they lived ; as'of climate, food, disease, mutila- .
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~manty of which'it is passible t6 explain, in a hroad and géness]
way; by more than one theory based on the hypothesis of organic
‘units. - The second group includes mueh questionable evidence,
usually difficult of verification, and which, as I shall endeavour to
show, does not, for the most part, justify the eonclusion commonly
derived from it. In this paper I divide the general theory of
heredity into two parts, corresponding vespectively to these two
groups.  The first stands by itself, the second is wholly supple-
mentary and subordinate to it.

No theory of heredity has been enunciated with more clearness
and fulness than that of Mr. Darwin’s Pangenesis, and the pre-
paratory statement to that theory contains the most elaborate
epitome that exists of the many varietics of faets for which a
complete theory of heredity must account.  What I have now to
say is largely based on the arguments and considerations brought
forward by Mr. Darwin in support of it; nevertheless the con-
clusions in this paper will be seen to differ essentially from his
own.  Pangenesis appears more especially framed to account for
the cases which fall in the second of the above-mentioned groups,
which are of minor and often doubtful mmport ; and it will be seen
that T accept that theory with modification, for the supp]ementm‘y
and subordinate part of a complete theory of heredity, but by no
means for the primary and more mportant part.

Before proceeding, T beg permission to use, in a special sense,
the short word “ stirp,” derived from the Latin stirpes, o root, to
express the sum-total of the germs, gemmules, or whatever they

~may be called, which are to e found, according to cvery theory

of organic units, in the newly fertilized ovum—that is, in the
earliest pre-embreyonic stage—from which time it receives nothing
farther from its pavents, not even from ifs niother, than mere
nutriment. (1t is hardly necessary to remind the reader that not
a drop of blood from the mother penetrates into the vessels of the

. embryo, but that the two circulations are wholly distinet ; the

placenta to which the embryo is attached, and with which it is in
vascular connection, heing itself nourished from the mother by
mere imbibition.)  This word « stivp,” which I shall venture to
use, is equally applicable to the contents of huds, ind will he found
very convenient, and cannot apparently load to misapprehen-
sion.

The \\:h(»h\. ol the stirp, together with muel of mere nutriment,
i packed into n space not exceeding the size of the head of a
pin, for that is the size of the newly fertilized ovin, which,
curiously enough, is the same in all mammalin, 1 is evident that
direct observation can tell us nothing concerning the form and
behaviour of sueh minute o jects as the germs of which the stirp
is composed ; they wonld b far hevond the Len of the miero-
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scopist, even if their separate actions upon light were different.
-4his is not the case, for the fertilized ovum is almost
ogeneous in colour. Cells and their contents are, to biologists
ing at them through microscopes, much what mail-bags and
heaps . of letters poured out of them are to those who gaze
hrough the glass windows of a post-office. Such persons may
draw various valuable conclusions as to the postal communications
generally, but they cannot read a single word of what the letters
contain. All that we may learn concerning the constituents of
the stirp must be through inference, and not by direct observation;
we are therefore forced to theorize.

We will begin with a statement of the four postulates that
geem to be almost necessarily implied by any hypothesis of organic
units, and which are included in that of Pangenesis, The first is,
that each of the enormous number of quasi-independent units of
which the body consists, has a separate origin, or germ. The second
is, that the stirp contains a host of germs, much greater in number
and variety than the organic units of the structure that is about
to be derived from them ; so that comparatively few germs achieve
development. Thirdly, the germs that are not developed, retain
their vitality ; they propagate themselves while still in a latent
gtate, and they contribute to form the stirps of the offspring.
Fourthly, organization wholly depends on the mutual affinities
and repulsions of the separate germs; first in their stirpal, and

quently during all the processes of development.

fs of the reasonableness of these postulates are especially

in, the arguments of Mr. Darwin : that there is at least
to believe in their reasonableness, may be shown in

Thus, ‘the .independent origin of the several,

e separate inheritance of!

4 CUrsory
parts of the body may be argued from th
their peculiarities. If a child has its father’s eyes and its mother’s

mouth, these two features must have had a separate origin. Now,
it is observed that peculiarities, even of a microscopic kind, are
transmissible by inheritance, and therefore it may be concluded
that the minutest parts of the body have separate origins.  That
he stirp contains a much greater variety of germs than achieve
, ment, is proved by the fact that a person is capable of
tia itting ancestral peculiarities to his children, that he did not
_himself possess, Everything that reached him from his ancestors
must haye been packed in his stirp ; therefore his stirp contained
not only such peculiarities as. were developed in his own bodily
structure, but also those numerous other ancestral peculiarities of
which he was personally destitute, but which he bequeathed to
one or more of his descendants. Therefore every stirp must be
held to contain a great variety of germs in addition to those that
may achieve development in the person who grows out of that
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sifirp: It farther follows that these residual germs retain their
vitality, and contribute to form the stirp of the descendants, as vflllll
be explain?d more fully further on. The fourth and last poéfulat
tbat organization wholly depeénds on the mutual affinities (;f the’
S.(t]’)al‘fltf} organic units, commends itself to acceptatio;) b t} .
mmphc}ty and sufficiency of what is asked ; much of what I};m\:e
to say in this paper will testify to this. We should also )bedr' n
mind that the alternative hypothesis of a generzﬂ plastic fi "
resembles that of other mystic conceptions current in Athe 0211"(136
stages of many branches of physical science, all of which /iP]i g{
to 1))(‘)]OC1‘1]£L1' views, as knowledge increased. The Sciio};u;c: eOf
heredity m} .shll in an (.):u‘ly stage, and analogy disposes us to
ef<pect that its course will be similar to that of its predecesso
'111(: Possibility of such minute objects as the germs /)()s;sc;ssirs;
suﬁlcl.ent delicacy of perception to ensure that cach of S()IPI'IO]:]Yl;l&
a variety of them should find its place, was illustmteé b N;w
D.anvm through the delicate perception of the pollen grains Zf thr;
dlf.forent species of plants. He says:* « Abount 10,000 com osit, o
exist, and there can be no doubt that if the pollen va all the sp o
could be simultaneonsly or successively placed on the Bh P‘;Cl(e)';
any one species, this one would elect, with unerrng fserfz;,i%;r: its
own p()]](fn." The partial failures in the action of ﬂléseﬁﬂhﬁli@g
are morft mstructive, as where a mark of any kind on the skin is
‘tmnsnntt(ed by inheritance in an altered sitnation, to a 1"1(*i‘ghb0ur
mg or to an homologous part.  Having stated thus much by w *
of preface, we may now proceed freely. ' ST
Much wonder is expressed by physivulogiﬂts at the apparent fact
that none of the higher races admit of being long ('arrie(’l on i»w; 'wL I
system of unisexual parentage ; but that deterioration, ap )‘1;(4““)’
flue to a deficiency of some of the structural elements gl,‘adIuIa‘H : >ty
m, and the race ultimately perishes. It appears to ’be a uniges‘b'?
la\'v, that a system of double parentage is a very important sol::e
think an essential requirement, for the indefinite lnainteym’}'l("e of
any race whose organization is complex; and 1 would suhmﬂ Ith t
the differentiation of a race into two sexes is the result, an‘d n(‘)f H& :
cause, of this requirement. In the lowest forms of ();'g‘m’;i'/(‘d‘ 11}?
double parentage exists, but, sex apparently does not be('z‘uﬂmo i:
appears that any two cells may conjugate and (:o;n])ix;o ;};Oh‘
cor_lten‘m within a single cell; these forms are also (zapnl;le (;f (;‘sz;v
}mlse)fual multiplication by self-division or by budding. 4 I;l'()oé‘e(i~
Ing hlghor in the scale of life the sexual differentiation bom‘/)mos
increasingly marked, and unisexual propagation is of rarer 01‘0111"—
rence, Atlength we reach the stage where the diﬂ'erenﬁati«'/m oi‘ BeX
18 complete, and the power of unisexnal propagation is wholly lost.
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