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"THE PALEONTOLOGICAL EVIDENCE FOR THE TRANS-
MISSION OF ACQUIRED CHARACTERS.!

MucH of the evidence brought forward in France and Germany
in support of the transmission of acquired characters, which has
been so ably criticised in Weismann’s recent essays, is of a very
different order from that forming the main position of the so-
called Neo-Lamarckians in America. It is true that most Ameri-

can zoologists, somewhat upon Semper’s lines, have supported

the theory of the direct action of environment, always assuming,
however, the question of transmission. But Cope, the able if
somewhat extreme advocate of these views, with Hyatt, Ryder,
Brooks, Dall, and others, holding that ‘‘the survival of the fit-
test’’ is now amply demonstrated, submit that, in our present
need of an explanation of the origin of the fittest, the principle
of selection is inadequate, and have brought forward and dis-
cussed the evidence for the inherited modifications produced by
re-actions in the organism itself: in other words, the indivect ac-
tion of environment. The supposed arguments from pathology
:and mutilations have not been considered at all: these would in-
volve the immediate inheritance of characters impressed upon
the organism and not springing from internal re-actions, and
- thus differ, both in the element of time and in their essential
principle, from the above. As the selection principle is allowed

1 This article is an informal reply to the position taken by Professor Weis-
mnann in his essays upon heredity. T have borrowed freely from the materials

of Cope, Ryder, and others, without thinking it necessary to give acknowledg-
ment in each case. . [Reprinted from Nature.]
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all that Darwin claimed for it in his later writings, this school
stands for Lamarckism plus — not versus — Darwinism, as Lan-
kester has recently put it. There is naturally a diversity of
opinion as to how far each of these principles is operative, not
that they conflict. ’ .

The following views are adopted from- those held by Cope and
others, so far as they conform to my own observations and apply
to the class of variations which come within the range of paleon-
tological evidence. In the life of the individual, adaptation is
increased by local and general metatrophic changes, of necessity
correlated, which take place most rapidly in the régions of least
perfect adaptation, since here the re-actions are greatest. The
main trend of variation is determined by the slow transmission,
not of the full increase of adaptation, but of the disposition to
The varia-
tions thus transmitted are accumulated by the selection of the -
individuals in which they are most marked, and by the extinc-
tion of inadaptive varieties or species. Selection is thus of the
ensemble of new and modified characters. Finally, there is suffi-
cient paleontological and morphological evidence that acquired
characters, in the above limited sense, are transmitted.

In the present state of discussion, every thing turns upon the
last proposition. While we freely admit that transmission has
been generally assumed, a mass of direct evidence for this
assumption has nevertheless been accumulating, chiefly in the
field of paleountology. This has evidently not reached Professor
Weismann, for no one could show a fairer controversial spirit,
when he states repeatedly, -“‘Not a single fact hitherto brought
forward can be accepted as proof of the assumption.’’ It is, -of
course, possible for a number of writers to fall together into a
false line of reasoning from certain facts. It must, however, be
pointed out that we are now deciding between two alternatives
only; viz., pure selection, and selection plus transmission.

The distinctive feature of our rich paleontological evidence is
that it covers the entire pedigree of variations: we are present
not only at, but before birth, so to speak. Among many ex-
amples, I shall select here only a single illustration from the
mammalian series,— the evolution of the molar teeth associated
with the peculiar evolution of the feet in the horses. The feet,
starting with plantigrade bear-like forms, present a continuous
series of re-adjustments of the twenty-six original elements to
digitigradism which furnish proof sufficient to the Lamarckian.
But, as selectionists would explain this complex development and
reduction by panmixia and. the selection of favorable fortuitous
correlations of elements already present, the teeth render us more
direct service in this discussion, since they furnish not only the
most intricate correlations and re-adjustments, but the complete
history of the addition of a number of entirely new elements,—
the rise of useful structures from their minute embryonic, ap-
parently useless, condition, the most vulnerable point in the pure
selection theory. Here are opportunities we have never enjoyed
before in the study of the variation problem.

The first undoubted ancestor of the horse is Hyracotherium.
Let us look back into the early history of its multicuspid upper
molars, every step of which is now known. Upon the probabil-
ity that mammalian teeth were developed from the reptilian
type, Cope predicted in 1871 that the first accessory cusps would
be found on the anterior and posterior slopes of asingle cone; i.e.,
at the points of interference of an isognathous series in closing
the jaws. Much later I showed that precisely this condition is
filled in the unique molars of the Upper Triassic Dromotherium.
These, with the main cusp, form the three elements of the tri-
tubercular crown. Passing by several well-known stages, we
reach one in which the heel of the lower molars intersects, and,
by wearing, produces depressions in the transverse ridges of the
upper molars. At these points are developed the intermediate
tubercles which play so important a rile in the history of the
ungulate molars. So, without a doubt, every one of the five
main component cusps superadded to the original cones is first
prophesied by a point of extreme wear, replaced by a minute
tubercle, and grows into a cusp. The most worn teeth, «i.e., the
first true molars, are those in which these processes take place
most rapidly. We compare hundreds of specimens of related



