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molecules are able to produce perturbations of one another's
internal motions; and in this way a planet, i.e., a sub-molecule,
will occasionally get thrown off and wander about by
itself, till it finds another unsaturated sub-molecule with
which it can unite. Such dissociation by perturbation will
naturally be favored by the proximity of the molecules to
one another.

Let us now pass to the consideration of that special substance,
or rather class of substances, whose properties form
the chief subject of botany and of zoölogy, as truly as those
of the silicates form the chief subject of mineralogy: I mean
the life-slimes, or protoplasm. Let us begin by cataloguing
the general characters of these slimes. They one and all
exist in two states of aggregation, a solid or nearly solid
state and a liquid or nearly liquid state; but they do not
pass from the former to the latter by ordinary fusion. They
are readily decomposed by heat, especially in the liquid
state; nor will they bear any considerable degree of cold.
All their vital actions take place at temperatures very little
below the point of decomposition. This extreme instability
is one of numerous facts which demonstrate the chemical
complexity of protoplasm. Every chemist will agree that
they are far more complicated than the albumens. Now,
albumen is estimated to contain in each molecule about a
thousand atoms; so that it is natural to suppose that the
protoplasms contain several thousands. We know that
while they are chiefly composed of oxygen, hydrogen, carbon,
and nitrogen, a large number of other elements enter
into living bodies in small proportions; and it is likely that
most of these enter into the composition of protoplasms.
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