Railsback's Some Fundamentals of Mineralogy and Geochemistry

Nucleation vs. syntaxial overgrowth
IVa: a stalagmite example
This is the fourth page in a series about when nucleation
of new crystals does and does not happen. Page I introduced
the concept, and this is one of six examples.
The photomicrographs at right show the same layers of
calcite in a stalagmite from southern China. The stalagmite
consists mostly of vertically crystals of elongate calcite. The
photomicrographs were taken in cross-polarized light, so that
the vertical continuity of the crystals is evident. Page IVb shows
the center of the left image in more detail.
The two photomicrographs were taken only a few millimeters apart, along one layer boundary. The layer boundary is
evident because clay (the opaque material) was deposited on
the stalagmite, probably during a time of greater rainfall when
mud was washed with dripwater into the cave.
In the example on the left, that clay is continuous across
the field of view, and it was thick enough that new calcite
crystals nucleated atop the clay layer. In the example on the
right, the clay only fills low spots between the tips of underlying
crystals, and thus it is discontinuous. In the example on the
right, calcite that was precipitated after the rainfall event grew
syntaxially on the underlying calcite, and no nucleation of new
crystals occurred. That's a contrast to the example on the left,
where clay shielded the underlying calcite, and new crystals
nucleated. It is thus an example of the point made in Part I of
this series: New crystals of a mineral may nucleate where no
substrate of that mineral is available (as on the left), but nucleation of new crystals almost never happens when a substrate of
that mineral is available (as on the right).
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